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Department  of  the  Interior.    (See  Interior  Department.) 


Department  of  Justice,  deficiency  appropriation. 


District  of  Columbia: 

Report  of  Commissioners  of [No.  1,  part  7J.. 

Estimate  of  deficiency  in  appropriations  for  public  schools  in 

Compiling  laws  of. 

Deficiency  appropriations,  estimates  of < 

Drum  Inlet,  North  Carolina,  preliminary  examination  of 

Dnlnth,  Minn.,  preliminary  survey  of  harbor  of 

Dunkirk  Harbor,  New  York,  preliminary  examination  of 


E. 

East  Boston  Channel,  Massachusetts,  preliminary  examination  of 

Eastern  Band  of  Cherokee  Indians,  estimate  of  appropriation  for 

removal  of 

Echo  Bay,  New  York,  preliminary  examination  of 

Eckert,  Jacob 

Eeuador  and  United  States,  convention  between,  appropriation  to  carry 

into  effect 

Education,  annual  report  on  (No.  l,part  5),  vol.  5 

Elizabeth  River,  New  Jersey,  preliminary  examination  of 

Elk  River,  West  Virginia,  preliminary  examination  of < 

Engineers,  report  of  Chief  of,  6  volumes 

Engineers,  civiUau,  names  of,  engaged  in  river  and  harbor  work 


Eulisted  men  of  Navy,  petitions  of < 


Entries  on  public  lands,  list  of 

E^aus,  C.  R.,  relief  of 

Kxploeives,  report  on  high  and  low 


F. 

Fall  River,  Mass.,  preliminary  examination  of  harbor  of,  and  of  Mount 

Hope  Bay 

Feather  River,  California,  preliminary  examination  of 


223 
320 
231 
157 
201 
287 
311 
267 
263 
190 


311 
154 
151 
191 
8 

308 

270 

16 


41 
67 
97 

(«) 
125 

87 

89 

97 

101 

108 

120 

124 

145 

195 

286 

281 

170 

181 


Vol. 


\ 


345 


32 
33 
32 
32 
32 
33 
33 
33 
33 
32 


33 
32 
32 
32 
28 

33 
33 
28 

20 
33 
28 
33 
33 
33 
28 
28 


28 

33 
28 
33 

28 
18 
28 
28 
28 
5-10 
28 
28 
28 
28 
28 
28 
28 
28 
28 
32 
33 
33 
32 
32 


33 


«For  speciflcation  of  number,  part,  voiome,  and  part  of  volume,  see  '^Oont/enta  Qi  No\um«A 
frontice. 


\^ 


Va. 


VIII 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


Subject. 


Finance  report 

Finances,  national,  condition  of 

Five  Civilized  Tribes.     (.See  Indian  Territory.) 

Flag  Lakeand  Flag  River,  Wisconsin,  preliminary  examination  of 

Flint  Kiver,  Micbigan,  preliminary  examination  of 

Foreign  relations [No.  1,  part  1]. 

Appendix  I [No.  l,part  1]. 

Appendix  II [No.  1,  part  1] . 


Vol. 


Forked  Deer  River,  Tennessee,  survey  of 

Fort  Dodge,  Iowa,  estimate  for  additional  room  in  post-office  building 
at 

Fort  Snelling,  Mipn.,  estimates,  etc.,  for  erection  of  a  new  post  hos- 
pital at 

Fort  Wayne  military  post,  estimate  of  appropriation  for  enlarging 
grounds  at 

Fourth  of  July  claims,  lint  of 

Franklin  City  to  Cape  Charles,  Va.,  waterway  from,  preliminary  exami- 
nation of 

Friend,  J.  S 

Fur-seal  industry  of  Alaska 

Fur  seal,  information  relating  to 


G. 

General  Land  Office,  estimate  of  appropriation  for 

Geological  Survey,  annual  report  of  Director  of  (No.  1,  part  5),  vol.  4. 

Georgiana  River,  California,  preliminary  examination  of '      72 

Gettysburg,  marking  battle  lines '    165 

170 
88 


Glen  Cove  Harbor,  Maine,  preliminary  examination  of 

Gordon,  J.  B 

Grassy  Island  Range,  Michigan,  building  for  keeper  of 

Gravesend  Bay,  Now  York,  preliminary  examination  of i      31 

lllo 

44 

25 

269 

155 

203 

39 


Great  Wicomico  River,  Virginia,  preliminary  examination  of. 

Greenport  Harbor,  New  York,  preliminary  examination  of 

Greenwich  Harbor,  Connecticut,  preliminary  examination  of 

Greer  County,  Tex 

Guadalupe  River,  Texas,  preliminary  examination  of 

Guthrie,  Okla. ,  purchase  of  building  in 

Guyandotte  River,  West  Virginia,  preliminary  examination  of 

H. 

Harris  Creek  prong  of  Back  River,  Virginia,  preliminary  survey  of. 
Hawaiian  Islands,  insurrection  in,  information  concerning. 


Hempstead  Harbor,  New  York,  preliminary  examination  of. 
Hoo(ts  Canal,  Washington,  preliminary  examination  of 


Horn  Island  Pass  Bar,  Mississippi,  preliminary  examination  of. 
Hnuting  Creek,  Virginia,  preliminary  examination  of 


I. 

Immigration  and  passenger  movement  at  United  States  ports.  [Part  2] . 

Immigration  service,  plan  for  organization  of 

Imports  and  exports,  bill  to  print,  draft  of 

Indian  Affairs,  Commissioner  of,  revised  estimate  for  salaries  in  office  of. 

Indian  agents,  appropriation  for  pay  of  .^ 

Indian  depredation  cases,  judgments  of  Court  of  Claims  in 

Indian  office  salaries,  appropriation  for 

Indian  police  service,  deliciency  in  appropriation  for 

Indian  schools : 

Contract,  discontinuance  of 

Superintendent  of,  salary  of  clerk  to 

Indian  Territory : 

Relative  to  cost  of  surveying  lands  of  the  Five  Civilized  Tribes  in .  < 

United  States  courts  at  Ardmore  and  South  McAlester,  expenses  of. 


175 
282 
163 
240 
104 
64 


6 
206 
289 
119 
207 
245 
209 
147 

107 
109 

144 
252 
168 


INDEX  TO  HOUSE  EXECUTIVE  DOCUMENTS. 


IX 


Subject. 


Indian  tribee,  appropriation  for  interest  on  nonpaying  State  stock 

hehl  by 

Interior  Department : 

Contingent  expenses  of 

Relative  to  printing  bill  omitting  to  authorize  certain  printing  for 
Indian  department  of 

Appropriation  for  clerical  force 

Internal  Revenue: 

Report  of  Commissioner  of 

Report  of  payment  of  moieties  to  informers,  etc.,  in 

Iron  River,  Wisconsin,  preliminary  examination  of 

Irondeqnoi  t  Hay  and  Lake  Ontario  Channel,  preliminary  examination  of. 
Ironton,  Ohio,  preliminary  examination  of  harbor  at  * 


Vol. 


Ittue  of  bonds,  arrangements  for J 

J. 

Jackson  Creek,  Virginia,  preliminary  examination  of 

Jodgments  of  Court  of  Claims,  list  of,  and  appropriation  for 

Judgnieut44  of  Conrt  of  Claims  in  Indian  depredation  cases 

Judgments  against  United  States 


K. 


Kalamazoo  River,  Michigan,  preliminary  survey  of. . 
Kuwkawliu  River,  Michigan,  preliminary  8ur\'ey  of. 
Kootenai  River,  Idaho,  survey  of 


L. 


Labor,  eighth  special  report  on 

La  Crosse  Harbor,  Wisconsin,  preliminary  examination  of 

Licking  River,  Kentucky,  preliminary  examination  of 

Little  Coal  River,  West  Virginia,  preliminary  examination  of 

Little  Kanawha  River,  West  Virginia,  preliminary  examination  of 

Littie  River,  Arkansas,  preliminary  examination  of 

Little  Wicomico  River,  Virginia,  preliminary  examination  of 

Lamberton  Branch  (Rancocas  River),  New  Jersey,  preliminary  exami- 
nation of 

Lyons  Creek,  Virginia,  preliminary  examination  of 


M. 

Machias  River  Channel,  Maine,  survey  of J 

Macmaster,  Donald,  services  rendered  by 

Mahon  River,  Delaware,  ]iroliminary  examination  of 

>Janch ester  Harbor,  Massachusetts,  preliminary  examination  of 

Mantua  Creek,  New  Jersey,  x>reliniinary  examination  of 

Metals,  tests  of .* 

Milford  Haven,  Va.  survey  of 

Military  Academy  buildings  and  grounds,  appropriation  for 

Miller,  D.B 

Miller,  Robert  G 

Milton  Harbor,  New  York,  preliminary  examination  of 

Minnesota  River,  preliminary  examination  of 

Mission  Indians,  California,  counsel  for.  appropriation  for 

Mississippi  River  (east  bank  from  Warsaw  to  Quiucy),  preliminary  sur- 
vey of 

Mississippi  River  (west  bank  from  Flink  Creek  to  Iowa  River),  survey 
of 


Misaissiqnoi  River,  Vermont,  preliminary  examination  of 

MiKsonri  River,  preliminary  examination  of 

Mobile  Bay  and  Mississippi  Sound  Canal,  survey  for 

Mouougahela  River,  relative  to  the  looks  and  dams  in 

Mount  Hope  Bay  and  harbor  of  Full  River,  Mass.,  preliminary  examina- 
tion of 

Muuday,  Charles  ¥ , ,.••,,...-,.• 
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Subject. 


N. 

Nanticoke  River,  Delaware,  survey  at 

Napa  Kiver,  California,  preliminary  examination  of 

National  Home  for  Disabled  Volunteer  Soldiers  (Pacific  Branch),  appro- 
priation for 

National  Museum,  appropriation  for  rent  of  workshops  and  storage  for. 

Navajo  Indians,  estimate  for  relief  of 

Navigation  laws,  decisions  under,  for  printing 

Navy  Department : 

Contingent  expenses  of 


Enlisted  men  on  retired  list,  petitions  relating  to. 


No. 


List  of  employees  in 

Nestucca  River,  Oregon,  survey  of 

New  Rochelle  Harbor,  New  York,  preliminary  examination  of 

Newton  Creek  (West  Branch),  New  York,  preliminary  examination  of.. 

Nooksack  River,  Washington,  survey  of 

North  Carolina,  appropriation  for  survey  of  certain  laud  in 

North  East  (Cape  Fear)  River,  North  Carolina,  survey  of 

North  River  and  Beaufort  Harbor  waterway,  preliminary  examination 

of 

Noxubee  River,  Mississippi,  preliminary  examination  of 

O. 

O'Brien,  William  J 

Oconto  River,  Wisconsin,  preliminary  examination  of 

Okanogan  River,  Washington,  preliminary  examination  of 

Oklahoma,  delay  in  opening  certain  lands  in 

Oklahoma  juages,  appropriation  for  expenses  of 

Ordnance,  report  of  Chief  of 

Ordnance  and  Fortification,  Board  of,  report  of 

P. 

Parkers  Head  Harbor  and  Channel,  Maine,  preliminary  examination  of. 
Patent  Office: 

Classificatiou  in,  appropriation  for 

Deficiency  appropriation 

Peekskill  Harbor,  New  I'ork,  preliminary  examination  of 

Pensioners,  deceased,  relating  to  expenses  of  last  sickness  and  burial  of. 
Peralta-Reavis  against  The  United  States,  appropriation  for  fees  and 

expenses  in  suit  of 

Plymouth  Harbor,  Massachusetts,  preliminary  examination  of 

Poconioke  River  and  Indian  River  Canal,  preliminary  examination  of.. 

Port  Chester  Harbor,  New  York,  preliminary  examination  of 

Port  Orford,  Oreg.,  survej'  at 

Postmaster-General,  communications  from : 

Annual  report  of [No.  l.part  4]. 

Con  very,  Cornelius  P 

Cnrran,  James,  Hoboken,  N.  J 

President  of  United  States,  communications  from: 

Annual  message  of 

Finances,  national,  condition  of 

Hawaiian  Islands,  insurrection  in 

Issue  of  bonds 

Eckert,  Jacob 

a  For  epeciflcation  of  numbOT,  P^rt,  volume,  and  part  of  volume,  i»ee  "Contents  of  volumes"  in 
ttoutice. 


21 


Vol. 


323 

33 

127 

28 

113 

28 

84 

28 

192 

32 

311 

33 

250 

32 

87 

28 

89 

28 

97 

28 

101 

28 

120 

28 

124 

28 

145 

28 

195 

32 

286 

33 

261 

33 

224 

32 

38 

28 

32 

28 

276 

33 

148 

28 

322 

33 

302 

33 

103 

28 

280 

32 

54 

28 

238 

32 

222 

32 

247 

32 

(a) 

11 

136 

28 

28 


255 

32 

309 

33 

37 

28 

123 

28 

285 

33 

50 

28 

80 

28 

45 

28 

313 

33 

13 

173 

32 

201 

32 

1 

1 

257 

32 

282 

33 

291 

33 

326 

33 

INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


Snliject. 


Pnblio  bnildings,  appropriatiou  for  care  of 

Pnblic  KTonnds,  approprlntioti  for  caroof. 

Poblic  laDilB,  entneaou,  list  of. 

PaUlic  printing  and  binding,  doHciencf  approprialioa  for. . 
Pujallup  Indian  couimissiun,  appropriatioD  for 


Q- 


Rahway  Riv«r,  New  Jerse;,  prelini In ary  examination  of 

BsDcocas  River,  New  Jeree]*,  pteliniiuary  examination  of 

Raritan  Bay,  New  Jeney,  survey  of 

Beceipts  and  ezpenditurea,  annual  report  on 

Kefanda  of  customs  dutiea 

Biciiardson,  Ueorge 4 

Biven  and  liarbore,  names  of  civilian  engineers  engaged  on. . 

Bock  Hall  Harbor,  Maryland,  snrvRy  of 

Rock  Island  Arsenal,  est  iniutu  of  appropriatiou  for 

Rock  Island  bridge,  Rock  Inland,  ill.,  removal  of- 

Boyals  River,  Maine,  prelimiuury  oxaiuinution  of 


St.  Johns  Biver,  Florida,  preliminary  surrey  of 

St.  Lonis  Rivet,  dam  across 

St.  Lncia  River  anil  Inlet,  Florida,  prelimiDary  examination  of 

St.  Uarys  Falls  Canal,  report  relating  to  commerce  of 

Sabine  Lake,  Teias,  prelimiDary  examination  of  channel  through. . 

Sskonnet  River,  Rhode  Island,  relative  to  stone  britlKe  across 

Salem  Kiver,  Kow  Jersey,  preliminary  exaiuiuatiou  of 

Simoiu  Islands,  interests  in,  protectinn  of- 

Sandusky  Harbor,  Ohio,  improvement  of 

San  pTMicisco  Harbor,  California,  preliminary  examination  of. 
"  D  Joaqain  River,  survey  of 

n  Rafael  Creek,  (;aIiiomia,  pieliniinary  examination  of.. 

""     a  River,  Maine,  snrvey  of 

nrnvement  of  harbor  of.. 


xn 
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Subject. 


Secretary  of  Navy,  communications  from — Continued. 


Enlisted  men  on  retired  list,  petition  pertaining  to. 


No. 


Navy  Department : 

List  of  employees  in 

Contingent  expenses  of , 

Secretary  of  State,  communications  from: 

Annual  report  ou  foreign  relations 

Appendix  1 

Appendix  2 , 

American  Kepublics,  Bureau  of 

Bering  Sea  controversy ^ 

Carnot,  Madame,  resolutions  of  Congress  to. .. 
Secretary  of  the  Treasury,  communications  from : 

Annual  report  on  finances 

Accounting  officers,  claims  allowed  by 

Anderson,  John 

Appropriations : 

Book  of  Estimates  of 


87 
89 
97 
101 
108 
120 
124 
145 
195 
286 

261 
250 


Vol. 


Urgent  deficiencies. 
Deficiencies 


Ardmoro,  Ind.  T.,  United  States  courts  at 

Assistant  attorneys,  amending  estimates  to  pay  salaries  of 

Auditor  of  the  Treasury,  Office  of 

Auditor's  Office,  additional  clerks 

Baltimore,  Md.,  additional  clerk  in  office  of  assistant  treasurer  at. . 

Beet  sugar,  relative  to  number  of  claims  filed,  etc 

Benedict,  R.  D 

Bering  Sea  Tribunal 

Bering  Sea,  estimate  of  appropriation  to  pay  claims  relating  to  seal 

controversy 

Bristol  Township,  Bucks  County,  Pa 


Bureau  of  Engraving  and  Printing,  outbuildings 5 

Cahoons  life-saving  station .,.. 

Cathead  Point,  Michigan,  fog  signal  at 

Charleston,  S.  C,  public  building  at 

Chinese  exclusion  law 

Civil  Service  Commission,  estimates  of,  appropriations  for 

Claims,  list  of,  allowed  by  accounting  officers  of  the  Treasury 

Claims  (Fourth  of  July)  * 

Coast  and  Geodetic  Survey 

Extra  engravers 

Statement  of  expenditures  of,  for  1894 

Columbia  Arsenal,  Tenn 

Commissioner  of  Indian  Affairs,  salaries  of,  office  of 

Comptroller  of  Currency : 

No.3,partl,  report  of  1894 .' 

No.  3,  part  2,  report  of  1894  on  national  banks 

Contingent  expenses 

Counterfeiting 

Court  of  ClaimH,  judgments  of 

Courts  of  United  States,  estimate  of  deficiencies  in  appropriations 

for ^. 

Customs,  estimate  of  appropriation  for  collecting 

Customs  duties,  refund  of 

Customs  inspectors'  quarters 


116 
132 
131 

2 
234 
280 

5 
13 
258 
168 
178 
95 
278 
260 
260 
121 
243 
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17 
150 
241 
244 
93 
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106 
85 
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277 
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248 
324 
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28 
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28 
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Sabject. 


Secretary  of  the  Treasury,  commnnicatious  from — Continued. 

Customs  officers,  emoluuients  of 

Customs  senrice,  aud  internal  revenue,  report  on  payment  of  moie- 
ties to  informers,  etc.,  in 

Decisions  under  tariff  and  navigation  laws,  printing  of 


Department  of  Justice,  deficiency  appropriation 


District  of  Columbia : 

Compiling  laws  of 

Deficiency  appproprintions < 

Estimate  of  deficiency  in  appropriation  for  public  schools  in  . . 
Eastern  Band  of  Cherokee  Indians,  estimate  ot*  appropriation  for 

removal  of 

Ecuador  and  United  States,  convention  between 

Emoluments  of  customs  officers 

Engravers  (extra)  Coast  and  Geodetic  Survey 

Engraving  and  Printing,  Bureau  of,  outbuildings < 

Evans,  C.  R 

Explosives,  report  on  high  and  low 

Finance  report 

Fort  Dodge,  Iowa,  estimate  for  additional  room  in  post- office  build- 
ing at 

Fort  Wayne  military  post,  estimate  of  appropriation  to  enlarge 
grounds  at 

Fourth  of  July  claims 

Fur  seals 

Fur-seal  industry  of  Alaska 

General  Land  Office 

Qettysburs  battle  lines 

Gk>rdon,  J.  B 

Grassy  Island  Range,  Michigan 

Greer  County,  Tex 

Immigration  service 

Imports  and  exports,  draft  of  bill  to  print 

Indian  Affairs,  Commissioner  of,  salaries  of  office  of 

Indian  agents,  pay  of 

Indian  Office,  salaries 

Indian  police  service 

Indian  Schools,  Superintendent  of 

Indian  Territory,  relating  to  expenses  of  United  States  courts  at 
Ardmore 

Indian  tribes,  interest  belonging  to 

Interior  Department,  appropriation  for 

Internal  revenue  report 

Judgments  of  tbe  Court  of  Claims 

Land  Office  (General) 

Macmaster,  Donald 

Military  Academy  buildings  and  grounds 

Miller,  Robert  G.,  relief 

Miller,  D.B 

Mission  Indians,  California,  counsel  for 

Munday,  Charles  F 

National  Home  for  Disabled  Volunteer  Soldiers  (Pacific  Branch) . . . 

National  Museum,  workshops  and  storage 

Navfgo  Indians,  estimate  for  relief  of 

Navigation  and  tariff  laws,  decisions  under,  printing  of 

North  Carolina,  survey  of  certain  land  in 

O^Brien,  William  J 

Officers  of  Treasury  Department 

Oklahoma  Judges 

Patent  Office: 

Classification  in 

Deficiency  appropriation  for 
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311 

33 

308 
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270 
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16 
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288 
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314 
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86 
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277 

33 

306 

33 

133 

28 

146 

28 

165 

32 

170 

32 

88 

28 

269 

33 

206 

32 

289 

33 

119 

28 

207 

32 

209 

32 

147 

28 

109 

28 

168 

32 

138 
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33 

146 
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171 
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Subject. 


Secretary  of  the  Treasury,  communications  from — Continued. 

Pensioners,  deceased 1... 

Peralta-Reavis  suit  against  the  United  States 

Printing  and  binding,  public 

Public  grounds,  care  of 

Pnyallup  Indian  Commission 

Receipts  and  expenditures,  annual  report  on 

Refunds  of  customs  duties 

Richardson,  George 

Rock  Island  Arsenal,  estimate  of  appropriation  for ^ 

Rock  Island  bridge,  Rock  Island,  111 

Samoan  Islands,  interests  in 

Selover,  Howard 

Sioux  Indians  of  Devils  Lake,  N.  Dak 

Smith,  Converse  J 

Soldiers  and  sailors,  relative  to  deficiencies  in  appropriations  for 

State  and  Territorial  homes  for 

South  McAlester,  Ind.  T.,  United  States  courts  at 

Statistical  report  of  foreign  countries 

Supervising  Architect  of  the  Treasury,  estimate  of  appropriation 

for  Office  of 

Tariff  and  navigation  laws,  decisions  under,  printing  of 

Topographic  atlas 

Treasury  Department: 


Officers 


Contingent  expenses 

Relative  to  discharge  of  old  soldiers  from 

Venezuela  Transportation  Company,  commission. 

Warren,  Winslow,  services  rendered  by 

Winston  &  Winston,  services  rendered  by 

Yellowstone  National  Park,  commissioner  of 

Yellowstone  National  Park 

Secretary  of  War,  communications  from: 

Annual  report  of  1894 

Report  of  Chief  of  Engineers , 

Report  of  Chief  of  Ordnance 

Absecon  Inlet,  New  Jersey 

Alligator  River,  North  Carolina,  survey  of 

Allouez  Bay,  Wisconsin 

Alsea  River,  Oregon,  survey  of 

Anolote  River,  Florida 

''Asylum  Lot,''  Pascagoula  Bay,  Mississippi 

Bad  River,  Michigan 

Baltimore  Harbor,  Maryland 

Baton  Rouge  Harbor,  Louisiana 

Bayou  Bonfuca,  Louisiana 

Bayou  Castor,  Louisiana 

Bayou  Dugdemona,  Louisiana 

Bayou  Sara  Harbor,  Louisiana 

Bayou  Teche,  Louisiana 

Beaufort,  S.  C.,  and  Savannah,  Ga.,  channel 

Belliugham  Bay,  Washington 

Big  Coal  River,  West  Virginia 

Big  Stone  Lake,  Minnesota 

Black  Rock  Harbor,  Connecticut 

Bogue  Falia,  Louisiana 

Brazos  Santiago  Harbor  and  Bar,  Texas 

Broadkiln  River,  Delaware 

Buckshutem  Creek,  New  Jersey 

Byram  Harbor,  Connecticut 

California  Debris  Commission 

Cape  Canaveral  Harbor,  Florida 

Cape  Charles,  from  Franklin  City,  waterway  to. 


No. 


Vol. 


123 

28 

285 

33 

293 

33 

279 

33 

166 

32 

110 

25 

246 

32 

14 

28 

202 

32 

112 

28 

242 

32 

14 

28 

208 

32 

268 

33 

266 

33 

168 

32 

90 

28 

216 

32 

311 

33 

128 

28 

94 

28 

95 

28 

278 

33 
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28 

353 

33 

251 

32 

117 

28 

122 

28 

164 

32 

167 

32 
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5-10 

(a) 

11 

79 

28 

297 

33 

172 

32 

235 

32 

160 

32 

114 

28 

232 

32 

57 

28 

71 

28 

273 

33 

303 

33 

301 

33 

63 

28 

272 

33 

295 

33 

228 

32 

82 

28 

256 

32 

46 

28 

274 

33 

140 

28 

70 

28 

42 

28 

23 

28 

11 

28 

321 

33 

83 

28 

aFor  speciflcation  of  number,  part,  volame,  and  part  of  volume,  see  "Contents  of  rolumes"  in 
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XV 


Subject. 


Secretary  of  War,  commnnications  fh>m — Continued. 

Cape  Lookout  Harbor,  North  Carolina,  preliminary  examination  of. 

Cape  Porpoise  Harbor,  Maine 

Carrabelle  Bar  and  Harbor,  Florida,  preliminary  survey  of 

Carrls  River,  New  York 

Carverp  Harbor,  Maine 

Chapel  Point  Harbor^  Maryland 

Chatham  New  Harbor,  Massachusetts 

Chefuncte  River,  Louisiana 

Chelsea  River,  Massachusetts,  survey  of 

Chesapeake  and  Delaware  Canal 

Chippewa  Indians  in  Minnesota 

Christiana  River,  Delaware 

Civilian  enfidneers ,^> 

Claiborne  Harbor,  Maryland - l.u^ 

Clallam  Bay,  Washington,  preliminary  exaiuinatiou  of 

Clinton  River,  Michigan 

Cloquet  River 

Cola  Spring  Harbor.  New  York 

Cold  Spring  Inlet,  New  Jersey 

Colorado  River,  Texas 

Contracts  entered  into  by  the  War  Department 

Cooper  Creek,  New  Jersey. 


319 

22 

328 

40 

304 

135 

69 

274 

162 

102 

807 

74 

125 

61 

226 

184 

137 

43 

33 

141 

99 

176 

Coos  River.  Oregon,  survey  of i  257 

320 

231 

157 

154 

151 

191 

296 

59 

77 

58 

38 

41 

67 

97 

125 

345 

53 

65 

232 

156 

174 

83 

72 

47 

31 

105 

44 

25 

155 

39 

175 

163 

240 

104 

64 

65 

300 

212 

26 

1^ 


Cranes  Creek,  Virginia. 

Crescent  City  Harbor,  California,  survey  of 

Crystal  River,  Florida 

l>eep  Creek  Branch  (Elizabeth  River),  Virginia. 

Delaware  River.... 

Dennis  Creek,  New  Jersey 

Drum  Inlet,  North  Carolina 

Duluth,  Minn.,  preliminary  survey  of  harbor  of.. 

Dunkirk  Harbor,  New  York 

£ast  Boston  Channel,  Massachusetts 

Echo  Bav,  New  York 

Elizabeth  River,  New.  Jersey 

Elk  River,  West  Virginia 


Engineers,  civilian 

Fau  Riveir  Mass.,  preliminary  examination  of  harbor  of,  and  of 

Mount  Hope  Bay 

Feather  River.  California 

Flag  Lake  and  River,  Wisconsin 

Flint  River,  Michigan 

Forked  Deer  River,  Tennessee 

Fort  Snelling,  Minn.,  estimate,  etc.,  for  erection  of  a  new  post  at. .. 

Franklin  City  to  Cape  Charles,  Va.,  waterway  from 

Georgiana  River,  California 

Glen  Cove  Harbor,  Maine 

Gravesend  Bay,  New  York 

Great  Wicomico  River,  Virginia 

Greenport  Harbor,  New  York 

Greenwich  Harbor,  Connecticut 

Guadalupe  River,  Texas 

Gnyandotte  River,  West  Virginia 

HarrisCreek  prong  Back  River,  Virginia,  preliminary  examination  of 

Hempstead  Harbor,  New  York 

Hoods  Canal,  preliminary  examination  of 

Horn  Island  Pass  Bar,  Mississippi 

Hunting  Creek,  Virginia 


Iron  River^  Wisconsin 

Irondeqnoit  Bay  and  Lake,  Ontario  Channel 

Iron  ton,  Ohio,  preliminary  examination  of  harbor  at 

Jacksons  Creek,  Virginia 

Kalamazoo  River,  Michigan,  preliminary  survey  of. 


Vol. 


Kawkawlin  River,  Michigan^  prelimiDary  enrvey  of \    1^ 
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Subject. 


».*■*, 


Secretary  of  War,  cominnnications  from — Continued. 

Kootenai  River,  Idaho 

La  Crosse  Harbor,  Wisconsin 

Licking  River,  Kentucky 

Little  Coal  River,  West  Virginia,  preliminary  examination  of. 

Little  Kanawha  River,  West  Virginia 

Little  River,  Arkansaa. 

Little  Wicomico  River,  Virginia 

Lnmberton  Branch  (Rancouiw  River),  New  Jersey 

Lyons  Creek,  Virginia 

Macbias  River  Channel,  Maine 

Mahon  River,  Delaware 

Manchester  Harbor,  Massachusetts 

Mantua  Creek,  New  Jersey . . . . 
Milford  Haven,  Va.,  survey  rf, 
Milton  Harbor,  New  York...Vj 

Minnesota  River 

Mississippi  River  (east  bank  from  Warsaw  to  Qnincy) 

(west  bank  from  mouth  of  Flint  Creek  to  Iowa 

River) 

Mississiquoi  River,  Vermont 

Missouri  River 

Mobile  Bay  and  Mississippi  Sound  Canal 

Monongahela  River,  relative  to  the  locks  and  dams  in 

Mount  Hope  Bay  and  harbor  of  Fall  River,  Mass.,  preliminary  exam- 
ination of , 

Napa  River,  California 

Nanticoke  River,  Delaware 

Nestucca  River,  Oregon 

New  Rochelle  Harbor,  New  York 

Nooksack  River,  Wasbington,  survey  of 

North  East  (Cape  Fear)  River,  North  Carolina 

North  River  and  Beaufort  Harbor  waterway 

Noxubee  River,  Mississippi 

Oconto  River,  Wisconsin 

Okanogan  River,  Washington ^ 

Ordnanoe  and  Fortification,  Board  of,  report  of 

Parkers  Head  Harbor  and  Channel,  Maine 

Peekskill  Harbor,  New  York 

Plymouth  Harbor,  Massachusetts 

Pocomoke  River  and  Indian  River  Canal 

Port  Chester  Harbor,  New  York 

Port  Orford,  Oreg 

Public  buildings,  care  of , 

Quantico  Creek,  Virginia '.. 

Quincy  Bay,  Illinois 

Rah  way  River,  New  Jersey 

Ranoocas  River,  New  Jersey 

Raritan  Bay,  New  Jersey 

Rock  Hall  Harbor,  Maryland 

Royals  River,  Maine 

Sabine  Lake,  Texas 

St.  Johns  River,  Florida,  preliminary  survey  of , 

St.  Louis  River , 

St.  Lucia  Inlet  and  River,  Florida 

St.  Marys  Falls  Canal,  report  relative  to  commerce  of 

Sakonnet  River,  Rhode  Island,  relative  to  stone  bridge  across 

Salem  River,  New  Jersey : , 

Sandusky  Harbor,  Ohio 

San  Francisco  Harbor,  California 

San  Joaquin  River  (Old  River  Branch) 

San  Rafael  Creek,  California,  prelimiuury  examination  of 

Sasanoa  River,  Maine,  survey  of , 

Savannah,  Ga.,  improvement  of  harbor  of 

Savannah  River,  Georgia , 

Shark  River,  New  Jersey 

SbiawRSBee  River,  Michigan 

South  Creek,  North  Carolina 
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Sabject. 


Secretary  of  War,  communications  from— -Continued. 

Springfield  Armorer 

Suisnn  Creek,  California 

Snsqnehanna  Riyer,  Pennsylvania 

Tampa  Bay,  Florida 

Tar  Kiver,  North  Carolina 

Tickfaw  River,  Louisiana 

Tionesta  River,  Pennsylvania 

Tittabawassee  River,  Michigan,  preliminary  survey  of 

Tongne  River,  Montana 

Umpqua  River,  Oregon 

Waddington,  N.  Y.,  preliminary  survey  of  harbor  of 

War  Department: 

Annual  report  on  property  leased  by 

Annual  report  on  contracts 

Ware  River,  Virginia 

Waahington  Aqueduct 

West  Branch  (Newton  Creek),  New  York 

West  Haven  Harbor,  Connecticut 

West  River  Harbor^  Connecticut 

Whitefish  River,  Michigan 

Withlacoochee  River,  Florida 

Woodsburg  Channel  Hempstead  Bay,  New  York 

Yaquiua  Bay,  Oregon 

Selover,  Howard,  for  relief  of 

Shark  River,  New  Jersejr,  preliminary  examination  of 

Shiawaaeee  River,  Michigan,  preliminary  examination  of 

Sioux  Indians  of  Devils  Lake,  N.  Dak.,  appropriation  for 

Smith,  Converse  J.,  expenses  incurred  by .*. 

Soldiere  and  sailors,  relative  to  deficiencies  in  appropriation  for  State 

and  Territorial  homes  for 

South  Creek,  North  Carolina,  preliminary  examination  of 

South  McAlester,  Ind.  T.,  expenses  of  United  States  courts  at 

Springfield  Armory,  expenditures  at 

Statistical  abstract,  1894 

Statistical  abstract  of  foreign  countries 

Suffar,  relative  to  number  of  claims  for  bounty  on  beet  sugar,  etc 

Snlsun  Creek,  California,  preliminary  examination  of 

Snperior,  Wis. ,  preliminary  survey  of  harbor  of 

Supervising  Architect  of  the  Treasury,  estimates  of  appropriation  for 

Office  of 

Susquehanna  River,  Pennsylvania,  preliminary  examination  of 

T. 

Tampa  Bay,  Florida,  preliminary  examination  of* 

Tariff  laws,  decision  under,  for  printing. 

Tar  River,  North  Carolina^  preliminary  examination  of 

Tests  of  metals 

Tickfaw  River,  Louisiana,  preliminary  examination  of 

Tionesta  River,  Pennsylvania^  preliminary  examination  of 

Tongue  River,  Montana,  preliminary  examination  of 

Topographic  atlas,  appropriation  for  distributing 

Treasury  Department: 

Contingent  expenses  of 

Officers  of,  draft  of  bill  to  compensate 

Relating  to  officers  of,  etc | 

Relative  to  dischar^pe  of  old  soldiers  from 

Tittabawassee  River,  Michigan,  preliminary  survey  of 

U. 

Umpqua  River,  Oregon,  preliminary  examination  of 

United  States  courts  at  South  McAlester  and  Ardmore,  Ind.  T.,  expenses 
of. 
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ISDKX  TO   HOU&B   EXEOUTIVK   DOCUMENTS. 


Subject. 


V. 

Venezuela  Transportation  Company,  appropriation  fur  commiMiou  to 
arbitrate  claims  of 

W. 

Waddington,  N.  Y.,  preliminary  survey  of  harbor  of ]      18 

War  Department: 

Ccntracts  entered  into  by 

Annual  report  on  property  leased  by 

Ware  River,  Virginia,  preliminary  examination  of , 

Warren,  Winslow,  services  rendered  by 

Washington  Aaueduct,  sale  of  certain  lands  pertaining  thereto 

West  Branch  (Mewton  Creek),  New  York,  preliminary  examination  of, 

West  Haven  Harbor,  Connecticut,  preliminary  examination  of 

West  River  Harbor,  Connecticut,  preliminary  examination  of 

Whitefish  River,  Michigan,  preliminary  examination  of 

Winston  &  Winston,  services  rendered  by , 

Withlaooochee  River,  Florida,  preliminary  examination  of 

Woodsburg  Channel,  Hempstead  Bay,  New  York,  preliminary  exami- 
nation of 


68 


Y. 


Yaquina  Bay,  Oregon,  preliminary  examination  of ,    227 

Yellowstone  National  Park : 


Appropriation  for  improving 167 

Commissioner  of,  salary  of 164 
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WASHINGTON: 
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COISTTEISTTS 

[Alphabetical  index  will  be  found  at  the  end  of  each  part.] 


PART    I. 
OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Status,  cliaiigeB,  and  distributioD  of  officers  of  corps,  3;  officers  detached,  4. 

FORTIFICATIONS. 

Projects  and  estimates,  4;  appropriations,  5;  allotments,  6;  Portland  Harbor,  Me., 
6;  Boston  Harbor,  Mass.,  Narragansett  Bay,  R.  I.,  New  York  Harbor,  N.  Y.,  7;  Phil- 
adelphia, Pa.,  9;  Washington,  D.  C,  Hampton  Roads,  Va.,  Savannah,  Ga.,  Pensacola, 
Fla.,  San  Franciso  Harbor,  Cal.,  10;  preservation  and  repair  of  fortifications,  12. 
Sites  for  fortifications :  Fort  McClary,  Me.,  Cnshings  Island,  Portland,  Me.,  Grovert 
Cliff,  Boston,  Mass.,  Snllivans  Island,  Charleston,  S.  C,  13. 

SEA  WALLS  AND  EMBANKMENTS,  NEW  YORK  HARBOR. 
Ik  tiik  chakge  of  Lieut.  Col.  H.  M.  Robert,  Corps  of  Emgixeers — 
Bedloes  Island,  Governors  Island,  Davids  Island,  14. 

SEA  WALL  AT  FORT  McHENRY,  BALTIMORE  HARBOR,  MD. 

In  thk  charge  of  Col.  Wm.  P.  Craiohill,  Corps  of  Engineers • 14 

WATER  SUPPLY  AT  FORT  MONROE,  VA. 

In  the  charge  of  Maj. Charles  E.L. B.Davis,  Corps  of  Engineers 14 

ESTIMATES  OF  APPROPRIATIONS  FOR  FORTIFICATIONS  REQUIRED  FOR 

1895-'96 15 

THE  BOARD  OF  ENGINEERS. 

Constitution  of  Board,  summary  of  reports  rendered,  15;   personal  inspections 

.  made,  additional  duties  of  members,  16. 

POST     OF     WILLETS    POINT,   NEW   YORK.— U.    8.  ENGINEER    SCHOOL.— 

BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers — 

Post  of  Willets  Point,  U.  S.  Engineer  School,  Battalion  of  Engineers,  17;  Engineer 

Depot,  18 ;  statement  of  funds,  estimates,  19. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  removal  of  wrecks,  19 ;  establishment  of  harbor  lines,  exam- 
ination of  bills  for  bridges,  construction  of  bridges  across  navigable  waters,  bridges 
obstractiug  navigation,  occupancy  and  injury  of  public  works,  engineer  divisions, 
Soath  Pass  of  the  Mississippi  River,  20. 

6233 ^l  I 


II  CONTENTS. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  op  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

St.  Croix  River)Me.,20;  Lnboc  Channel,  Me.,  Moosabec  Bar,  Me..  21:  Narra^^aagas 
River,  Me.,  22:  breakwater  from  Mount  Desert  to  Porenpino  Island,  Bar  Harbor, 
Me.,  23;  Bagaduce  River,  Me.,  Penobscot  River,  Me.,  24;  Belfast  Harbor  M^.,  Cam- 
den Harbor,  Me.,  26;  Rockland  Harbor,  Me.,  27;  Kennebec  River,  Me.,  28;  Harra- 
seeket  River,  Me.y29;  Portland  Harbor,  Me.,  30 j  channel  in  Back  Cove,  Portland, 
Me.,  31;  Saco  River,  Me.,  32;  York  Harbor,  Me.,  33;  Bellamy  River,  N.  H.,  Cocheco 
River,  N.  H.,  34 ;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  35. 

In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  or  Engineers — 

Newburyport  Harbor,  Mass.,  36;  Merrimac  River,  Mass.,  Powow  River,  Mass.,  37; 
Ipswich  River,  Mass.,  38;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape 
Ann,  Mass.,  39;  Gloucester  Harbor,  Mass.,  40;  Manchester  Harbor,  Mass.,  Salem 
Harbor,  Mass,  41 ;  Lynn  Harbor,  Mass.,  42 ;  Winthrop  Harbor,  Mass.,  Mystic  and 
Mai dcu  rivers,  Mass.,  43;  Boston  Harbor,  Mass.,  44;  Weymouth  River,  Maes.,  45; 
Hingham  Harbor,  Mass.,  Scituate  Harbor,  Mass.,  46;  Plymouth  Harbor,  Mass., 
Kingston  Harbor,  Mass.,  47;  Wellfleet  Harbor,  Mass.,  Provincetown  Harbor,  Mnss.. 
48;  Chatham  Harbor,  Mass.,  removing  sunken  vessels  or  craft  obstructing  ov 
endangering  navigation,  49. 

In  the  charge  of  Capt.  \V.  H.  Bxxby,  Corps  of  Engineers — 

Harbor  of  refngo  at  Hyannis^  Mass.,  harbor  of  refuge  at  Nantucket,  Mass.,  50;  Mar- 
thas Vineyard  inner  harbor  at  Edgartown,  Mass.,  51;  harbor  at  Vineyard  Haven, 
Mass.,  Wareham  Harbor,  Mass.,  52;  New  Bedford  Harbor,  Mass.,  53;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Slass.y54;  Pawtucket  River,  R.  I.,  55:  Providence 
River  and  Narragansett  Bay,  R.  I.,  56;  removal  of  Green  Jacket  Shoal,  Providence 
River,  R.  I.,  Newport  Harbor,  R.  I.,  57;  harbor  of  refuge  at  Point  Judith,  R.  I., 
58;  harbor  of  refuge  at  Block  Island,  R.  I.,  59;  Pawcatuck  River,  R.  I.  and  Conn., 
60;  harbor  of  refuge  at  Stonin^ton,  Conn.,  61;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  62. 

In  the  charge  of  Lieut.  Col.  Hexry  M.  Robert,  Corps  of  Engineers — 

Mystic  River,  Conn.,  Thames  River,  Conn.,  64;  Connecticut  River,  Mass.  and  Conn., 
65;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  67:  Clinton  Harbor,  Conn., 
New  Haven  Harbor,  Conn.,  68;  breakwaters  at  New  Haven,  Conn.,  69;  Milford 
Harbor,  Conn.,  70;  Housatonic  River,  Conn.,  Bridgeport  Harbor,  Conn.,  71;  Black 
Rock  Harbor,  Conn.,  72;  Saugatuck  River,  Conn.,  Wilsons  Point  Harbor,  Conn., 
73;  Five  Mile  River  Harbor,  Couu.,  74;  Stamford  Harbor,  Conn.,  harbor  at  Cos 
Cob  and  Mian  us  River,  Conn.,  75;  Port  Chester  Harbor,  N.  Y.,  76;  Larchmont  Har- 
bor, N.  Y.,  East  Chester  Creek,  N.  Y.,  77;  Greenport  Harbor,  N.  Y.,  Port  Jefferson 
Harbor,  N.  Y.,  78;  Huntington  Harbor,  N.  Y.,  Glen  Cove  Harbor,  N.  Y.,  79;  Flush- 
ing Bay,  N.  Y.,80;  Patchoguo  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  81; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  82. 

In  the  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Enginberj* — 

Hudson  River,  N.  Y.,  83;  harbor  at  Saugerties,  N.  Y.,  harbor  at  Rondont,  N.  Y.,  84; 
Wappinger  Creek,  N.  i.,  85;  Harlem  River,  N.  Y.,  86;  East  River  and  Hell  Gate, 
N.  Y.,  87;  Newtown  Creek,  N.  Y.,  89;  Buttermilk  Channel,  New  York  Harbor,  90; 
Gowanus  Bay,  N.  Y.,  Red  Hook,  Gowanus  Creek,  and  Bay  Ridge  channels,  91 ;  New 
York  Harbor,  N.  Y.,  92;  Jamaica  Bay,  N.  Y.,  93^  Raritan  Bay,  N.  J.,  94;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  95. 

In  the  charge  of  Capt.  Thomas  L.  Carey,  Corps  of  Engineers— 

Sumpawanus  Inlet,  N.  Y.,  95;  Canarsie  Bay,  N.  Y.,  Sheepshead  Bay,  N.  Y.>  96;  Arthur 
Kill,  N.  Y.  and  N.  J.,  97;  channel  between  Staten  Island  and  New  Jersey,  98;  Pas- 
saic River,  N.  J.,  99;  Elizabeth  River,  N.  J.,  100;  Rahway  River,  N.  J.,  101;  Rari- 
tan River,  N.  J.,  102;  South  River,  N.  J.,  103;  Keyport  Harbor,  N.  J.,  Mattawan 
Creek,  N.  J.,  10-1;  Shoal  Harbor  and  Comptou  Creek,  N.  J.,  105;  Shrewsbury 
River,  N.  J.,  106;  Manasquan  (Squau)  River,  N.  J.,  107;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  108. 


CONTESITB.  m 

Ik  thk  chargk  of  Maj.  C*  W.  Raymond,  Corps  of  Engineers — 

Ddaware  River^K.  J.  and  Pa.,  108;  harbor  between  Philadelpliia,  Pa.,  and  Camden, 
X.  J.,  110;  Sehnylkill  River,  Pa.,  Ill;  ico  harbor  at  Marcns  Hook,  Pa.,  ice  harbor 
at  bend  of  )>5laware  Bay,  Del.,  112;  eonatruction  of  iron  pier  in  Delawarn  I3ay, 
near  L.ewe8,  Bel.,  113;  Delaware  Breakwater,  Del.,  114;  Rancocas  River,  N. . I., 
115;  Alloway  Creek,  N.  J.,  Salein  River,  N.  J.,  116;  Goshen  Crecjt,  N.  J.,  remov- 
ing ennkeii  A'essels  or  craft  obstructing  or  endangering  navigation,  117. 

In  tub  ciiarge  op  William  F.  Smith,  TInitkh  States  Agent,  Ma.i«k  of  Engi- 

NEF.Rft,   U.  S.  ARXY,  RJCTIRED— 

Wilmington  Harbor,  DeL,  118;  iee  harbor  at  New  Caatle,  Del.,  Appoqninimink 
River,  Del.,  119;  Smyrna  River,  DeL,  120;  Mnrderkill  River,  Del.,  121;  Mispillion 
Riv^,  Del.,  122;  Broadkilu  River,  Del.,  inland  waterway  from  Chincoteagne  Bay, 
Ya.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  123;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  Elk  River,  Md.,  124;  Falrleo  Creek,  Md.,  Chester 
River,  Md.,  from  Crumpton  to  Jones  Landing,  125;  Choptank  River,  Md.,  La 
Trappo  River,  Md.,  126;  Warwick  Kiver,  Md.,  127;  Cambridge  Harbor,  Md., 
Broad  Creek  River,  Del.,  12S;  Wieomico  River,  3Id.,  129;  Manokin  River,  Md., 
Onancock  Harbor,  Va.,  130:  harbor  and  approaches  at  Cape  Charles  City,  Va., 
131 ;  removing-  sunken  vessels  or  craft  obstructing  or  endangWing  navigation,  132. 

tS  THK   CHARGK   OF  COL.   WiLLIAJf  P.    CRAIGHILL,   CoRPS  OF  ENGINEERS— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  James  River,  Va.,  133. 

In  thk  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C,  135;  Anacostia  River,  D.  C,  Occoquan  Creek, 
Va.,  138;  Aquia  Creek,  Va  ,  139;  Nomini  Creek,  Va.,  140:  Lower  Machodoc  Creek, 
Va.,  Patnxent  River,  Md.,  141;  Rappahannock  River,  Va.,  142;  Urbana  Creek, 
Va.,  York  River,  Va.,  143;  Mattaponi  River,  Va.,  144;  Pamunkey  River,  Va., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  145. 

In  the  charge  of  Capt.  Edward  Burr,  Corps  of  Engineers— 

Harbor  of  Norfolk  and  its  approaches,  Va.,  146;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard,  between  Lambert  Point  and  Fort  Norfolk, 
147;  Nanaemond  River,  Va.,  14S;  Chickahominy  River,  Va.,  Appomattox  River, 
Va.,  149;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through 
Currituck  Sound,  151;  North  Landing  River,  Va.,  and  N.  C,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  152. 

In  the  charge  of  Ma-j.  W.  S.  Stanton,  Corps  of  Engineers — 

Roauoko  River,  N.  C,  153;  Pasquotank  River,  N.  C,  154;  Mackeys  Creek,  N.  C, 
Ocracoke  Inlet.  N.  C.,  155;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  rivers,  N.  C, 
156;  Contentnia  Creek,  N.C.j  157;  Trent  River,  N.  C,  158:  Neuse  River,  N.C., 
inland  waterway  bet  ween  Newbern  and  Beaufort,  N.  C,  159;  nazbor  at  Beaufort,  N. 
C,  160;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  inland 
waterway  between  New  River  and  Swansboro,  N.  C,  161;  New  River,  N.  C,  162; " 
Korth  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.C.,  163;  Cape  Fear  River 
above  Wilmington,  N.  C,  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  164; 
LfOckwoods  Folly  River,  N.  C,  Georgetown  Harbor,  S.  C,  166;  Wiuyaw  Bay,  S.  C, 
167 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  168. 

In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers — 

Waccamaw  River,  N.  C.  and  S.  C,  168;  Lumber  River,  N.  C.  and  S.  C,  Little  Pedee 
KiTcr,  S.  C,  169;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C, 
Santee  River,  8.  C,  170;  Watereo  River,  S.  C,  Congaree  River,  S.  C,  171 ;  Charles- 
ton Harbor,  S.  C,  Ashley  River,  S.  C,  172;  Wappoo  Cut,  S.  C,  Edisto  River,  S.  C, 
Salkahatchie  River,  S.  C,  173;  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obdtracting  or  endangering  navigation,  174 


IV  CONTENT^?. 

In  the  charge  of  Capt.  O.  M.  Carter^  Corps  of  Engineers — 

Savannah  Harbor,  Ga.,  174;  Savannah  River,  Ga.,  176;  Savannah  River  above 
Angasta,  Ga.,  Darien  Harbor,  Ga.,  177;  Altamaha  River^  Ga.,178;  Oconee  River, 
Ga.,  Ocmalgee  River,  Ga.,  179;  Brunswick  Harbor,  Ga.,  Brunswick  Oater  Bar, 
Ga.,  180;  Jekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.,  181;  inside  water  route 
between  Savannah,  Ga.,  and  Fernandina,  Fla.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  182. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

St.  Johns  River,  Fla.,  182;  Upper  St.  Johns  River,  Fla.,  185;  Volusia  Bar,  Fla.,  186 
Ocklawaha  River,  Fla.,  St.  Augustine  Harbor,  Fla.,  187;  Indian  River,  Fla.,  188 
northwest  entrance.  Key  West  Harbor,  Fla.,  189;  Caloosahatchee  River,  Fla.,  190 
Charlotte  Harbor  and  Pease  Creek.  Fla.,  Sarasota  Bay,  Fla.,  191;  Manatee  River, 
Fla.,  192;  Tampa  Bay,  Fla.,  Withlacoochee  River,  Fla.,  193;  harbor  at  Cedar 
Keys,  Fla.,  194;  Suwanee  River,  Fla.,  195. 

In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Apalachicola  Bay,  Fla.,  196;  Apalachicola  River,  the  Cut-off,  and  Lower  Chipola 
River,  Fla.,  197;  Flint  River,  Ga.,  198;  Chattahoochee  River,  Ga.  and  Ala.,  200; 
Choctawhatchee  River,  Fla.  and  Ala.,  202;  harbor  at  Pensacola,  Fla.,  203;  Escam- 
bia and  Conecuh  rivers,  Fla.  and  Ala.,  204;  Alabama  River,  Ala.,  205;  Coosa  River, 
Ga.  and  Ala.,  206;  operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River,  Ga.  and  Ala.,  208 ;  Cahaba  River,  Ala.,  209. 

Jn  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  210;  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels 
('reek,  211;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  212;  Noxubee  River, 
Miss.,  214;  Pascagoula  River,  Miss.,  Chickasahay  River,  Miss.,  215;  l^eaf  River, 
Miss.,  harbor  at  Biloxi,  Miss.,  216;  Pearl  River  below  Jackson,  Miss.,  Pearl  River 
between  Carthage  and  Jackson,  Miss.,  217;  Pearl  River  between  Edinburg  and 
Carthage,  Miss.,  BogueChitto,  La.,218;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  219. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  219;  Che- 
functo  River  and  Bogue  Falia,  La.,  220;  Tickfaw  River  and  its  tributaries.  La., 
221 ;  Amite  River  aud  Bayou  Manchac,  La.,  222;  Bayou  Lafourche,  La.,  Bayou  Ter- 
rebonne, La.,  223;  Bayou  Plaquemine,  Grand  Rivor,  and  Pigeon  bayous.  La.,  224; 
Bayou  Courtableau,  La.,  225;  Bayou  Teohe,  La.,  226;  channel,  bay,  and  passes  of 
Bayou  Vermillion,  La.,  Mermentau  River  and  tributaries,  La.,  227;  mouth  and 
passes  of  Calcasieu  River,  La.,  228;  harbor  at  Sabine  Pass,  Tex.,  230;  Sabine  River, 
Tex.,  231 ;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  232. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers — 
Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving.  232. 

In  the  charge  of  Ma.j.  A.  M.  Millkr,  Corps  of  Engineers — 

Entrance  to  Galveston  Harbor,  Tex.,  233;  ship  channel  in  Galveston  Bay,  Tex.,  234; 
channel  in  West  Galveston  Bay,  Tex.,  Trinity  River,  Tex.,  235;  Cedar  Bayou,  Tex., 
236;  Buffalo  Bayou,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  237. 

WESTERN  RIVERS. 

In  thk  charge  of  Cait.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  238;  Red  River  above  Fulton,  Ark.,  240;  OuachitA  and 
Black  rivers,  Ark.  and  La.,  241;  bayous  D'Arbonne  and  Coniey,  La.,  Baj'ou  Bar- 
tholomew, La.  and  Ark.,  242;  Bojuf  River,  La.,  243;  Tensas  River  and  Bayou 
Mav'on,  La.,  Big  Black  River,  Miss.,  244;  Yazoo  River,  Miss.,  245;  mouth  of  Yazoo 
River,  MisH.,  246;  Tchula  Lake,  Miss.,  Tallahat^hee  River,  Mi8s.,  247;  Steele  and 
AVashington  bayons,  Miss.,  Big  Sunflower  River,  Miss.,  248;  Big  Hatchee  River, 
Tenn.,  249;  Forked  Deer  River,  Tenu.,  water  gauges  on  Mississippi  River  and  its 
priiiclpal  tributaries^  250. 


CONTENTS.  ^ 

In  the  chakgk  of  Capt.  Carl  F.  Pautrey,  Corps  of  Engineers — 

Removing  obstmctions  in  Arkansas  River,  251 ;  improving  Arkansas  River,  Ark. 
Fonrclie  Le  Fevre,  Ark.,  252;  Petit  Jean  River,  Ark.,  White  River,  Ark.,  253 
Caclie  River,  Ark.,  Black  River,  Ark.  and  Mo.,  Current  River,  Ark.  and  Mo.,  254 
8t.  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  255. 

In  tsk  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  256;  harhor  at  St.  Louis,  Mo.,  258;  Gasconade 
River,  Mo.,  259;  Osage  River,  Mo.,  Kaskaskia  River,  HI.*,  260. 

Ik  thk  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  261;  improving 
Missifiaippi  Kiver  hetween  Missouri  River  and  Minneapolis,  262  ^  Des  Moines 
Kapids,  Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  CanaJ  and 
Dry  Dock,  operating  and  care  of  Galena  River  improvement.  111.,  2&3. 

IX    XHK    CHARGE  OF   MaJ.   W.   A.   JONES,    CORPS  OF  ENGINEERS— 

MissisBippi  River  above  Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  264 ;  Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix 
River,  Wis.  and  Minn.,  266;  Minnesota  River^  Minn.,  267;  Red  River  of  the  North, 
Minn,  and  N.  Dak.,  268;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  269. 

In  xue  charge  of  Capt.  Harry  F.  Hodgks,  Corps  of  Engineers — 

M  isBonri  River  hetween  the  Great  Falls,  Mont.,  and  Sioux  City,  lowa^  270;  remova 
of  snAgs  and  other  obstructions  in  Missouri  River  above  Sioux  City,  Iowa,  271 ; 
examination  of  Missouri  River  between  Three  Forks  and  Canyon  Ferry,  Mont., 
Yello^wstone  River,  Mont,  and  N.  Dak.,  272. 

In  xiie  charge  of  Capt.  John  Biddle,  Corps  op  Engineers— 

Obion  Kiver,  Tenn.,  Tennessee  River  above  Cbattanooea,  Tenn.,  273;  Tennessee 
River  below  Bee  Tree  Shoals,  Ala.,  274;  Hiwassee  River,  Tenn.,  275;  French 
Broad.  River,  Tenn.,  276;  Little  Pigeon  River,  Tenn.,  Clinch  River,  Tenn.,  277; 
Cnmberland  River.,  Tenn.  and  Ky.,  278;  Caney  Fork  River,  Tenn.,  282. 

In  thk  charge  of  Capt.  George  W.  Qorthals,  Corps  of  Engineers — 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
282 ;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  284. 

Ik  xiiK  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers — 

• 

Ohio  Kivor,  285;  operating  snag  boat  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
moiitb  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  287;  ice  harbor  at 
mouth  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio,  288;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or 
craft  obstructiug  or  endangering  navigation,  examinations,  289. 

Iif  XHK  charge  of  Capt.  R.  L.  Hoxie,  Corps  of  Engineers — 

Mononp^abela  River,  W.  Va.  and  Pa.,  290;  operating  and  care  of  Locks  and  Dams 
Ko8.  8  and  9,  Monongahcla  River,  purchase  of  Lock  aud  Dam  No.  7,  Monongahela 
Biver,  purchase  of  Lock  and  Dam  No.  6,  Alonongahela  River,  Cheat  River.  W.  Va., 
291 ;  Alleghenv  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River,  near  Pittsburg, 
Pa*.,  292. 

IX    XHK    CHARGE  OF   CAPT.    Ja.MES   G.    WaRREN,    CORPS   OF   iiNGIXEERS — 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  293;  Indiana  Chute,  Falls  of  the  Ohio 
Kiver,  <»peratin^  and  care  of  Louisville  and  Portland  Canal,  Ky.,  295-,  Wabaab. 
River,  Ind.  and  111.,  296;  White  River^  Ind.,  297. 


VI  cortbhts. 

In  tiik  charge  of  Col.  William  P.  CBAiGitiLL^  Corps  of  Exgixkkks — 

Great  Kanawha  River,  W.  Ya.,  297 ;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  299;  Ganley  River,  W.  Va.,  300;  New 
River,  Va»  and  W.  Va.,  301. 

In  thk  ciiAKGE  OF  Maj.  D.  W.  Lockwooi>,  Corps  of  Knginskrs — 

Tradewater  River,  Ky.,  301;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  operating  and  care  of  locks  and  dama  on 
Green  and  Barren  rivers,  Ky.,  302;  Roaen  River,  Ky.,  Kentucky  River,  Ky.,303; 
operating  and  care  of  locks  and  dams  on  Kentucky  River,  Ky.,  Licking  River,  Ky., 
between  Faruiora  and  West  Liberty,  304 ;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork  of  Brg  Sandy  River,  Ky.,  305;  Tng  Fork  of  Big  Sandy  River,  W.Va. 
and  Ky.,Guyandotte  River,  W.  Va.,  306;  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va»,  3G^. 

LAKE  RIVERS  AND  HARBORS. 

In  THi:  CHARGE  of  Maj.  Cuxtox  B.  Skars,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  308;  harbor  at 
Dnluth,  Minn.,  309;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  310;  harbor 
at  Ashland,  Wis.,  harbor  at  Otttonagon,  Mich.,  311 ;  Eagle  Harbor,  Mich.,  waterway 
from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River,  Mich,  312; 
operating  and  care  of  waterway  from.  Keweenaw  Bay  to  Lake  Superior,  via  Portage 
Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich,  313;  harbor  of  refuge  at  Grand 
Maraiit,  Mich,  314. 

In  tiik  chargi-:  of  Ma.t.  James  F.  Gregory,  Corps  of  Engineers — 

Manistlquo  Harbor,'  Mich.,  Cedar  River  Harbor,  Mich.,  315;  Menominee  Harbor, 
Mich,  and  Wis.,  Monorainco  River,  Mich,  and  Wis.,  316;  Oconto  Harbor,  Wis.,  317; 
Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  W'is.,  318;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  319;  operating  and  caroof  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal,  Wis.,  320 ;  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and 
Lake  Michigan  Ship  Canal,  Wis.,  Ahnapeo  Harbor^  Wis.,  321;  Kewaunee  Harbor, 
Wis.,  322;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  323;  Sheboygan 
Harbor,  Wis.,  324;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  3^;  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  326;  Kenosha  Har- 
bor, Wis.,  327;  Waukegan  Harbor,  111.,  328;  Fox  River,  Wis.,  329;  operating  and 
care  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  330. 

In  tiik  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  331;  Calumet  Harbor,  111.,  332;  Calumet  River,  111.  and  Ind., 
333;  Illinois  River,  111.,  334;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dam.s,  Illinois  River,  111.,  335;  Ullnois  and  Mississippi  Canal,  111.,  336. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lvdecker,  Corps  of  Engineers — 

Michigan  City  Harbor,  Ind.,  337;  St.  Joseph  Harbor,  Mich.,  339;  St.  Joseph  River, 
Mich.,  340;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  341;  Holland 
(Black  Lake)  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  343;  Muskegon  Harbor, 
Mich.,  345;  White  Lake  Harbor,  Mich.,  346;  Peutwater  Harbor,  Mich.,  347;  Lud- 
ington  Harbor,  Mich.,  Manistee  Harbor,  Mich.,  348;  harbor  of  refuge  at  Portage 
Lake,  Mich,,  350;  Frankfort  Harbor,  Mich.,  351;  Charlevoix  Harbor,  Mich..  352; 
Petoskey  Harbor,  Mich.,  Cheboygan  Harbor,  Mich,  353;  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  354;  Saginaw  River,  Mich.,  355;  harbor  of  refuge  at  Sand 
Beach,  Lake  Huron,  Mich.,  356;  Black  River  at  Port  Huron,  Mich.,  mouth  of  Black 
River,  Mich.,  358;  Clinton  River,  Mich.,  359;  Rouge  River,  Mich.,  360;  turning 
basin  in  Rouge  River,  Mich.,  removing  snoken  vessels  or  craft  obstructing  or 
endangering  navigation,  361. 


CONTENTS.  Vn 

In  thk  charge  ok  Col.  O.  M.  Pok,  Corps  of  Emginekrs— 

Ship  rlimiiiel  connecting  waters  of  Ibe  Great  Lakes  between  Chicago,  Dnlnth,  and 

Btifisklo,  361;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  St.  Marvs  Uiver 

at  the  Falls,  Mich.,  Sfe;  Hay  Lake  Channel,  St.  Marys  River.  Mich..  364;  St. 

Clair  Flats  Canal,  Mich.,  365;  operating  and  caro  of  St.  Clair  Flats  Canal,  Mich., 

Groseepoint  Channel,  Mich..  366;  Detroit  River,  Mich.,  367;  investigation  pf  raft 

towing  on  the  Great  Lakes  and  their  connecting  waters,  368. 

In  the  ciiakgk  ok  Liei't.  Col.  Jakkd  A.  Smith,  Corps  of  Engixkeus — 

Monroe  Harbor,  Mich.,  368;  Toledo  Harbor,  Ohio,  369;  Port  Clinton  Harbor,  Ohio, 
370;  Sandnsky  Harbor,  Ohio,  371;  Sandusky  River,  Ohio,  Hnron  Harbor,  Ohio, 
372;  Vermillion  Harbor,  Ohio,  373;  Black  River  Haibor,  Ohio,  ?74;  Cleveland 
Harbor,  Ohio,  375;  Fairport  Harbor,  Ohio,  Ashtabula  Harbor,  Ohio,  376;  Con- 
ncant  Harbor,  Ohio,  377;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  378. 

In  tiik  cnAKGK  ok  Maj.  E.  H.  Ruffner,  Corps  ok  Engineers — 

Eric  Harbor,  Pa.,  378;  Prcsqno  Isle  Peninsula,  Erie  Harbor,  Pa.,  Dunkirk  Harbor, 
N.  Y.,379;  Buffalo  Harbor,  N.Y.,  380;  Tonawanda  Harbor  and  Niagara  River,  N.  Y., 
Niagara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  381 ;  Wilson 
Harbor,  N.  Y.,  Olcott  Harbor,  N.  Y.,  382;  Oak  Orchard  Harbor,  N.  Y.,  383. 

In  tiik  charge  of  Capt.  Dan  C.  Kingman,  Coups  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  383 :  Pnltneyville  Harbor,  N.  Y.,  384 ;  harbor  at  Great  Sodns 
Bay,  N.  Y.,  385;  harbor  at  Little  Sodns  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  386;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  388. 

N    THE    CHARGE   OK   ('APT.  SMITH    S.  LkaCH,  CORPS   OK    EnGINKKRS — 

Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,  N.  Y., 
Ogdensburg  Harbor,  N.  Y.,  389;  breakwater  at  Rouse  Point,  Lake  Chuniplain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Plattsburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  390; 
Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  391 ;  narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  392. 

PACIFIC  COAST. 
Ix  thk  chargk  ok  Col.  G.  H.  Mkndkll,  Corps  ok  Engineers — 
O^land  Harbor,  Cal.,  392. 

Ik  tiik  charge  ok  Liei:t.  Col.  W.  H.  H.  Benyauiid,  Corps  ok  Engineers — 

Kspa  River,  Cal.,  393;  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  394; 
Wilmington  Harbor,  Cal.,  395;  San  Diego  Harbor,  Cal.,  396;  Colorado  and  Gila 
rirers  at  Yama,  Ariz.,  397. 

In  thk  charge  of  Ma.j.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  398;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  399;  Petaluma  Creek,  Cal.,  400;  Humboldt  Harbor  and  Bay,  Cal.,  401. 

In  the  charge  of  Capt.  Thomas  W.  Symoxs,  Corps  of  Engineers — 

Coqnille  River,  Oreg.,  402;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle 
Point,  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  403;  Umpqua  River,  Oreg.,  404; 
month  of  Siuslav/  River,  Oreg.,  Yaquina  Bay,  Oreg.,  4(&;  Tillamook  Bay  and 
Bar,  Ore^.,  406;  entrance  to  Nehalem  Bay,  Oreg.,  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  district,  407;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  408;  Columbia  River,  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  Willapa  River  and  Harbor, 
Was»li.,  409 ;  Grays  Harbor  and  Chehalis  River,  Wash.,  410 ;  Chehalis  River,  Wash., 
Harb<}r  at  Olympia,  Wash.,  411;  Swinomisk  Slough,  Wash.,  Pnget  SouhOl  ttXi(V*v\a 
tributary  waters.  Wash.,  412. 
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In  the  charge  of  Maj.  James  C.  Post,  Corps  of  Engineers — 

Month  of  Columbia  River,  Oreg.  and  Wash.,  413;  Columbia  River,  between  Tan- 
couver,  Wash.,  and  mouth  of  Willamette  River,  414 ;  can{bl  at  the  Cascades,  Colum- 
bia River,  Oreg.,  415;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Oreg.,  416;  WiUamette  River  above  Portland,  Oreg.,  Cowlitz  River,  Wash.,  417: 
Yonngs  and  Klaskuine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  and 
Wash.,  examination  and  plan  by  Board  of  Engineers  for  overcoming  obstructions 
in  Columbia  River  between  Three  Mile  Rapids  and  Celllo  Falls,  Oreg.  and  Wash., 
418. 

EXAMINATIONS,     SURVEYS,     AND     CONTINGENCIES     OF     RIVERS    AND 

HARBORS 419 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 420 

MISSISSIPPI  RIVER  COMMISSION 420 

MISSOURI  RIVER  COMMISSION 421 

CALIFORNIA  DfiBRIS  COMMISSION 421 

HARBOR  LINES 422 

Greenport  Harbor,  N.  Y.,  Patchogue  River,  N.  Y.,  Harlem  River,  N.  Y.,  422;  West- 
chester Creek,  N.  Y.,  Shrewsbury  River  near  Sea  Bright,  N.  J.,  Delaware  River  at 
Pliiladelphia,  Pa.,  and  Camden,  N.  J.,  Ohio  River  between  Martins  Ferry  and 
Bellaire,  Ohio,  Missouri  River  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo., 
Superior  Bay,  Wis.,  423;  Oconto  Harbor,  Wis.,  St.  Josepli  Harbor,  Mich.,  Niagara 
River  at  Squaw  Island,  N.  Y.,  San  Francisco  Bav  and  Oakland  Harbor,  Cal.,  Napa 
River  at  Napa,  Cal.,  Everett  Harbor,  Wash.,  424. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Little  Rock  Bridge  and  Terminal  Railway  Compauy  across  Arkansas 
River  at  Little  Rock,  Ark.,  (2)  bridge  of  St.  Lawrence  Railway  Company  across 
St.  Lawrence  River  at  Morristown,  N.  Y.,  (3)  bridge  of  South  St.  Paul  Belt  Rail- 
road Company  across  Mississippi  River  at  South  St.  Paul,  Minn.,  (4)  bridge  of 
Lake  Shore  and  Michirran  Southern  Railroad  Company  across  Calumet  River  at 
South  Chicago,  111.,  (5)  bridge  of  Montgomery  Bridge  Company  across  Alabama 
River  near  Montgomery,  Ala.,  (6)  bridge  of  citj'  of  Red  Wing,  Minn.,  across  Mis- 
sissippi River,  (7)  bridge  of  East  Liverpool  Bridge  Compauy  across  Ohio  River  at 
East  Liverpool,  Ohio,  (8)  bridire  of  Yankton  Bridge  Company  across  Missouri 
River  at  Yankton,  S.  Dak.,  425;  (9)  bridge  of  city  of  Pittsburg,  Pa.,  across  Monon- 
gahela  River  at  South  Twenty -second  street,  (10)  bridge  of  Wilmington  and  Wel- 
dou  Railroad  Company  across  Contentnia  Creek  near  Grifton,  N.  C,  (11)  bridge 
of  city  of  Taooma,  Wash.,  across  ship  channel  through  that  city,  (12)  bridge  of 
Orange  County,  Tex.,  across  Cow  Bayou  above  its  confluence  with  Sabine  River, 
(13)  bridge  of  Savannah,  Flori<la  and  Western  Railway  Company  across  Hillsbor- 
ough River  at  Tampa,  Fla.,  (14)  bridges  of  Mobile  and  Dauphin  Island  Railroad 
and  Harbor  Company  across  Dog  aud  Fowl  rivers,  Ala.,  (15)  bridge  of  Brazoria 
County,  Tex.,  across  San  Bernard  River  at  Churchills  Ferry,  426;  (16)  bridges 
of  city  of  Chicago,  111.,  at  Van  Buren  street,  and  Metro])olitan  West  Side  Ele- 
vated Railroad  Compauy  between  Jackson  and  Van  Buren  streets,  across  South 
Branch  of  Chicago  River,  Chicago,  111.,  (17)  bridge  of  Knox  County,  Tenn., 
across  Holston  River  at  Boyds  Ferry  near  Knoxville,  (18)  bridge  of  Wiscon- 
sin Central  Railroad  Company  across  Wolf  River  at  Gills  Landing,  Wis., 
(19)  bridge  of  city  of  Kaukauna,  Wis.,  across  Fox  River  and  Canal,  (20)  bridge 
of  city  of  Manistee,  Mich.,  across  Manistee  River  at  Smith  street,  (21)  bridge 
of  city  of  De  Pere,  Wis.,  across  Fox  River  aud  Canal,  (22)  bridge  of  town  of 
Hempstead,  Queens  County,  N.  Y.,  across  Nortons  Creek,  427;  (23)  bridge  of 
Brazoria  County,  Tex.,  across  Brazos  River  at  Columbia,  (24)  brittge  of  Creigh- 
tou  Bridge  Company  across  Allegheny  River  at  Creighton,  Pa.,  (25)  bridge  of  city 
of  Houston,  Tex.,  across  Buffalo  Bayou,  (26)  bridge  of  Sea  Shore  Road  Company 
across  Youngs  Bay,  Oreg.,  (27)  bridge  of  Washington  and  Chesapeake  Beach  Kail- 
way  Company  across  Patnxent  River  at  Mount  Calvert,  Md.,  (28)  bridge  of  Clarke 
Connty,  Wash.,  across  East  Fork  of  I^wis  River  at  La  Center,  (29)  bridge  of 
Kensington  Rapid  Transit  Bridge  Company  across  Allegheny  River  below  Taren- 
tum.  Pa.,  (30)  bridge  of  Ahnapee  and  Western  Railway  Company  across  Stur- 
geon Bay,  Wis.,  (31)  bridge  of  city  of  Boston,  Mass.,  across  Chelsea  Creek 
at  Chelsea  street,  (32)  bridge  of  Passaic  and  Bergen  counties,  N.  J.,  across. 
P&8Bnic   River  at   Passaic,   (33)    bridge    of    Northwestern    Elevated    Railroad 
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Company  across  Chicago   River  east  of  Wells  street,  Chicago,  111.,  428;  (34) 
bridge  of   Silver  Springs,   Ocala    and  Gulf  Railr^Vad  Company  across  Withla- 
coocnee  River  at  Dunnellon,  Fla.,  (35)  bridge  of  Port  Royal  and  Augusta  Rail- 
way  Company  across  Savannah  River  near  Augusta,  Ga.,  (36)  bridge  of  town 
of  Kankauna,  Wis.,  across  the  lock  of.  the  Government  canal  at  Little  Chute, 
(37)  bridge  of  city  of  Philadelphia,  Pa.,  across  Penny  pack  Creek  at  Torresdale 
avenue,  (38)  bridge  of  West  Norfolk  and  Port  Norfolk  Drawbridge  Company  across 
Western  Branch  of  Elizabeth  River  between  West  Norfolk  and  Port  Norfolk,  Va., 
(39)  bridge  of  Kanawha  County,  W.  Va.,  across  Elk  River  at  Clendennin,  (40) 
bridge  of  Bristol  County,  Mass.,  across  East  Branch  of  Westport  River  at  West- 
port  Point,  (41)  bridge  of  Dorciiester  County,  Md.,  across  Cambridge  Harbor  at 
Cambridge,  (42)  bridge  of  Lake  Street  Elevated  Railroad  Company  across  Chicago 
River  east  of  Wells  street  bridge,  Chicago,  III.,  (43)  bridge  of  Snohomish  County, 
Wash.,  across  Stillaquamlsh  River,  (44)  bridge  of  Adrien  Gonsoulin  across  Bayou 
Teche  near  Loreauville,  La.,  (45)  bridge  oi  Wahkiakum  County,  Wash.,  across 
Skamokawa  Creek,  429;  (46)  bridge  of  New  York  Central  and  Hudson  River  Rail- 
road Company  across  Spuy  ten  Duyvil  Creek,  N.  Y.,  (47)  bridge  of  Warren  County, 
Miss.,  across  Bi^  Black  River  at  Hankinsons  Ferry,  (48)  bridge  of  Mobile  and 
Birmingham  Railway  Company  across  Three  Mile  (3reek  near  Mobile,  Ala.,  (49) 
bridge  of  Baltimore  and  Ohio  Railroad  Companv  across  Calumet  River  at  South 
Chicago,  m.,  (50)  bridge  by  Sussex  County,  Del.,  across  canal  between  Chinco- 
^  teague  and  Delaware  bays  near  Henlopen  City,  430. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Merrimac  River  between  Haverhill  and  Bradford,  Mass.,  430;  (2) 
bridge  across  Trent  River  at  Newborn,  N.  C,  (3)  bridge  across  cove  at  Sullivans 
Island,  S.  C,  (4)  bridge  across  Potsburg  Creek,  Fla.,  (5)  bridge  Across  Ocklo- 
chonee  River  at  Mclntyre,  Fla.,  431. 

OCCUPANCY   OF   AND   INJURY    TO    PUBLIC    WORKS    BY   CORPORATIONS 

AND  INDIVIDUALS 431 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  the  charge  of  Col.  George  H.  Elliot,  Corps  of  Engineers — 

Washington  Aqueduct,  432;  increasing  the  water  supply  of  Washington,  D.  C,  434; 
erection  of  fish  ways  at  Great  Falls,  435. 

PUBLIC     BUILDINGS    AND    GROUNDS    AND    WASHINGTON    MONUMENT, 

DISTRICT  OF  COLUMBIA. 

In  the    charge    of    Col.   John   M.  Wilson,  Lieut.  Col.,   Corps   op    Engi- 

KEERS -135 

NORTHERN  AND  NORTHWESTERN  LAKES. 

SiRVEYS,  437 ;  conecting  cntjraved  plates,  printing  and  issuing  of  chartH,  resurvoy 
of  St.  Marys  River  from  Whitefish  Bay  to  Detour  light-house,  439;  recxamin:i- 
tion  of  St.  Lawrence  River,  440;  estimates,  water  levels,  441. 

CONSTRUCTION  AND  IMPROVEMENT   OF   ROADS    AND    BRIDGES  IN  YKL- 

LOWSTONE  NATIONAL  PARK. 

IX  THE   CtlAKOE  OP  MaJ.  WiLLIAM  A.  JONES,  CORPS   OF   ENGINEERS Ml 

MILITARY  AND  OTHER  MAPS 143 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  in  Depart- 
ment of  the  Missouri,  Department  of  the  Columbia,  Department  of  Califoruia,  443. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR    MAPS 443 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Ofpicers  in  charge  of  divisions,  444. 


I 


X  CONTENTS. 

FORTIFICATIONS,  ETC 
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REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 
ToRPEiH)  shed,  New  York  Harbor,  447. 

APPENDIX  No.  2. 

REPORT  OF  LIEUT.  COL.  0.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Construction  of  gun  aud  mortar  batteries,  New  York  Harbor,  mortar  battery  No.  1, 
449;  gun-lift  battery  No.  1,  construction  of  torpedo  shed,  New  York  Harbor,  em- 
placeujent  for  10-inch  gun,  456. 

xiPPENDIX  No.  3. 

REPORT  OF  BOARD  CONCERNING  SALE  OF  LAND  IN  VICINITY  OF   FORT 

MIFFLIN  OX  DELAWARE  RIVER 461 

APPENDIX  No.  4. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Construction  of  gun  aud  mortar  batteries,  San  Francisco  Harbor,  Cal.,  mortar 
battery  No.  1,  465. 

APPENDIX  No.  o. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Pc)8T  of  AVillets  Point,  New  York  Harbor,  467;  United  States  Engineer  School,  468; 
Battalion  of  Engineers,  469;  Engineer  depot,  474;  experiments,  477;  staUuneut  of 
funds,  478;  new  appropriations,  estimates,  480.  Appendixes:  (A)  programme  of 
study  and  instruction  for  summer  season,  June-November,  1893,  481;  (B)  pro- 

f:ramme  of  study  aud  instruction  for  winter  seasou,  December,  1893,  to  May,  1894, 
83;  (C)  programme  of  study  and  instruction  for  summer  season,  June-November, 
1894,  485. 

RIVERS  AND   HARBORS,   ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  PETER  C.  IIAINS,  CORPS  OF  ENGINEERS. 

LMPROVE.MEXTS. — St.  Croix  River,  Me.,  489;  Lubec  Channel,  Me.,  491 ;  Moosabec  Bar, 
Mo.,  492;  Narraguagus  River,  Me.,  494;  breakwater  from  Mount  Desert  to  Porcu- 
pine Island,  Bar  Harbor,  Mo.,  496;  Bagaduco  River,  Mo.,  498 ;  Penobscot  River,  Me.. 
499;  lielfast  Harbor,  Me.,  503;  Camden  Harbor,  Mo.,  505;  Rockland  Harbor,  Me., 
506;  Kennebec  River,  Mo.,  508;  Harraaeoket  River,  Me.,  512;  Portland  Harbor,  Me., 
514;  channel  in  Back  Cove,  Portland,  Me.,  517;  Saco  River,  Me.,  519;  York  Harbor, 
Me..  522 ;  Bellamy  River,  N.  H.,  523;  Cocheco  River,  N.  IL,  524 ;  harbor  of  rofugo  at 
Littlo  Harbor,  N.'^H.,  527. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Lmpkovements, — Newbnryport  Harbor,  Mass.,  529;  Merrimac  River,  Mass.,  532; 
Powow  River,  Mass.,  533;  Ipswich  River,  Mass.,  534;  Essex  River,  Mass.,  harbor 
of  refuge,  Sandy  Bay,  Caj^e  Ann,  Mass.  536;  Gloucester  Harbor,  Mass.,  539; 
Mauchestor  Harbor,  Mass.,  542;  Salem  Harbor,  Mass.,  543;  Lynn  Harbor,  Mass., 
545;  AVinthrop  Harbor,  Mass.,  Mystic  and  Maiden  rivers,  Mass. ,547;  Boston  Harbor, 
Mass.,  549;  Weymouth  River,  Mass.,  556;  Hingham  Harbor,  Mass.,  557;  Scituate 
Harbor,  Mass.,  558;  Plymouth  Harbor,  Mass.,  560;  Kingston  Harbor,  Mass.,  562; 
AVelllleet  Harbor,  Mass.,  563;  Provincctown  Harbor,  Mass.,  564;  Chatham  Harbor, 
M;j»M.,  566;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,  568. 


REPORT  OF  GAPT.  W.  H.  BIXBY,  GORPS^  OF  ENGIIfEERS. 

1mprovem£>'TS. — Harbor  of  refuge  at  HvaQDis,  Mass.,  571;  harbor  of  refuge  at  Nan- 
tnckety  Mass.,  573;  Marthas  yLnu3'ard  inner  harbor  at  Edgartown,  Majss.,  576; 
harbor  at  Vineyard  Haven,  Mass.^  578:  Wareham  Harbor,  Mass.,  580;  New  Bed- 
ford Harbor,  Mass*,  582;  Ganapitsit  Gnannel,  Mass.,  584;  Taunton  Rirer,  Mass., 
586;  Pawtucket  Kixer,  R'.  I.,  587;  Pro-vidence  Elver  and  Ifarragansett  Bay,  R.  I., 
589;  Green  Jacket  Shoal,  Providence  River,  R.  I.,  592;  Newport  Harbor,  R.  I.,  593; 
Imrbor  of.refnge  at  Point  Judith,  R.  I.,  596;  harbor  of  refuge  at  Block  Island, 
R.  I.y  597;  Pawcatuck  River,  R.  I.  and  Conn.,  600;  harbor  of  refnge  at  Stonington, 
Conn.,  602';  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, (504. 

APPEISTDIX  D. 

REPORT  OF  LIEUT.  GOL.  HENRY  M.  ROBERT,  GORPS  OF  ENGINEERS. 

Improvements. — Mystic  River,  Gonu.,  622;  Thames  River,  Gonn.,  624;  Gonnecticut 
Ri^er,  Mass.  and  Gonn.,  630;  harbor  of  refuge  at  Duck  Island  Harbor,  Gonn.,  638; 
Clinton  Harbor,  Gonn.,  640;  New  Haven  Harbor,  Gonn.,  642;  breakwaters  at  Now 
Heaven,  Gonn.,  646;  Milibrd  Harbor.  Gonn.,  650;  Housatonic  River,  Gonn.,  654; 

-  Bridgeport  Harbor,  Gonn.,  659;  Black  Rock  Harbor,  Goun.,  663;  Saugatuck  River, 
Conn.,  667;  Wilsons  Point  Harbor,  Gonn.,  671;  Five  Mile  River  Harbor,  Gonn., 
674;  Stamford  Harbor,  Gonn.,  677;  itarbor  at  Cos  Gob  and  Mianus  River,  Gonn., 
681;  Port  Chester  Harbor,  N.Y.,  683;  Larchmont  Harbor,  N.  Y.,  686;  East  Chester 
Creek,  N.  Y.,  688;  Greenport  Harbor,  N.  Y.,  692;  Port  Jeiferson  Harbor,  N.  Y., 
694;  Huntington  Harbor,  N.  Y.,698;  Glen  Gove  Harbor,  N.  Y.,  700;  Flushing  Bay, 
N.  Y.,  703;  Patchogue  River,  N.  Y.,  705;  Browns  Greek,  Sayvillc.  N.  Y.,  708;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  711. 

Habbor  LiNEi^. — Greenport  Harbor,  N.  Y.,  7L6;  Patchogue  River,  N.  Y.,  719. 

APPENDIX  B. 

REPORT  OF  LIEUT.  GOL.  G.  L.  GILLESPIE,  GORPS  OF  ENGINEERS. 

iMrROVKWKNTS. — Hudson  liiver,  N.  Y.,  723;  harbor  at  Saugcrties,  N.  Y.,734;  harbor 
at  Rondout,  N.  Y.,736;  Wappinger  Greek,  N.  Y.,  740;  Harlem  River,  N.  Y.,  741; 
East  River  and  Hell  Gate.  N.  Y.,  751;  Newtown  Greek,  N.  Y.,  757;  Buttermilk  Ghan- 
oe].  New  York  Harbor,  N.  Y.,  761;  Gowanns  Bay,  N.  Y.,  764;  New  York  Harbor, 
N.  Y.,  770;  Jamaica,  Bay,  N.  Y.,  779;  Raritan  Bay,  N.  J.,  780;  removing  sunken 
Tosaels  or  craft  obstructing  or  endangering  navigation,  785. 

Hakbob  Lixes. — Harlem  River,  N.  Y.,  786;  Westchester  Greek,  N.  Y.,  790. 

APPENDIX   F. 

.CEPORT  OF  CAPT.  THOS.  L.  CASEY,  GORPS   OF   ENGINEERS. 

Improvements. — Sampawanus  Inlet,  N.  Y.,  794;  Ganarsie  Bay,  N.  Y.,  795;  Shocps- 
head  Bay,  N.  Y.,  796;  Arthur  Kill,  N.  Y.  and  N.  J.,  798;  channel  between  Staten 
laiand  and  New  Jersey,  799;  Passaic  River,  N.  J.,  801;  Elizabeth  River,  N.  J., 
804;  Kahway  River,  N.  J.,  807;  Raritan  River,  N.  J.,  808;  South  River,  N.  J., 
813;  Keyport  Harbor,  N.  J.,  815;  Mattawau  Crc-ek,  N.  J.,  816;  Shoal  Harbor 
xad  Compton  Greek,  N.  J.,  818;  Shrewsbury  River,  N.  J.,  819;  Manasqnan  (Squan) 
River,  N.  J.,  822;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  823. 

Harbor  Lines. — Shrewsbury  River  near  Seabright,  N.  J.,  823. 

PART     II. 
APPENDIX  G. 

REPORT  OF  MAJ.  G.  W.  RAYMOND,  GORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  N.  J.  and  Pa.,  827;  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  836;  Schuylkill  River,  Pa.,  846;  ico  harbor  at  Mar- 
cna  Hook,  Pa.,  848;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  849;  construction 
of  irou  pier  in  Delaware  Bay,  near  Lewes,  Del.,  860;  Delaware  Breakwater,  Del., 
^2^  Rancocos  River,  N.  J.,  854;  Alloway  Creek,  N.  J..  855;  Salem  River,  N.  J., 
^7;  Goshen  Creek,  N.  J.,  859;  removing  sunken  vessels  or  craft  obatTvvct\n««,  oi 
endangering  navigation,  861. 

Harbor  L>jyss.  —PMladelpbia  Harbor,  Fa.,  8&1. 
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APPENDIX  H. 

REPORT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED. 

Improvements. — Wilmington  Harbor,  Del.,  870:  ice  harbor  at  New  Castle,  Del., 
873;  Appoquinimink  River,  Del.,  875:  Smyrna  River,  Del.,  876;  Murderkill  River, 
Del,,  879;  Mispillion  River,  Del.,  881:  Broadkiln  River,  Del.,  883;  inland  water- 
way from  Chincoteagiie  Bay,  Va.,  to  I)elaware  Bay,  at  or  near  Lewes,  Del.,  884; 
Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  886;  Elk  River,  Md., 
Fairlee  Creek,  Md.,  888;  Chester  River,  Md..  from  Cmmpton  to  Jones  Landing, 
889;  Chop  tank  River,  Md.,  891;  LaTrappe  River,  Md.,  892;  Warwick  River,  Md., 
894;  Cambridge  Harbor,  Md.,  895;  Broad  Creek  River,  Del.,  897;  Wicomico  River, 
Md.,  899;  Manokin  River,  Md.,  901:  Onancock  Harbor,  Va.,  902;  harbor  and 
approaches  at  Cape  Charles  City,  va.,  904;  removing  snnken  vessels  or  craft 
ODstructing  or  endangering  navigation,  906. 

appi::n^dix  l 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. —  Patapsco  River  and  channel  to  Baltimore,  Md.,  909;*  channel  to 
Curtis  Bay  in  Patapsco  River,  Baltimore  Harbor,  Md.,  914 ;  James  River,  Va.,  915. 

appendix  J. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C,  925;  Anacostia  River  at 
Washinpfton,  D.  C,  939;  Occoqnan  Creek,  Va.,  941;  Aquia  Creek,  Va.,  944;  Nomini 
Creek,  Va.,  948;  Lower  Machodoc  Creek,  Va.,  950;  Patuxent  River,  Md.,  953;  Rap- 
pahannock River,  Va.,  951;  Urbana  Creek,  Va.,  959;  York  River,  Va.,  961;  Mat- 
taponi  River,  Va.,  966;  Pamunkey  River,  Va.,  968;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  970. 

APPENDIX  K. 

REPORT  OF  CAPT.  EDWARD  BURR,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  Norfolk  and  its  approaches,  Va.,  973;  approach  to  Norfolk 
Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  977;  Nansemond  River, 
Va.,  978;  Chi ckahomiuy  River,  Va.,  980;  Appomattox  River,  Va.,  981;  inland  water 
route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound, 
983;  North  Lauding  River,  Va.,  and  N.  C,  986;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  987. 

APPENDIX  L. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements.— Roanoke  River,  N.  C,  989;  Pasquotank  River,  N.  C,  994;  Maokey 
Creek,  N.  C,  995;  Ocracok^  Inlet,  N.  C.,996;  Fishing  Creek,  N.  C.,1018;  Pamlico 
and  Tur  rivers,  N.  C,  1019;  Contentnia  Creek,  N.  C,  1022;  Trent  River,  N.  C, 
1025;  Ncuse  River,  N.  C,  1027;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  1030;  harbor  at  Beaufort,  N.  C,  1031;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1034;  inland  waterway  between  New  River  and 
Swausboro,  N.  C,  New  River,  N.  C,  1037;  North  East  (Cape  Fear)  River,  N.  C, 
1010;  Black  River,  N,  C,  1042;  Cape  Fear  River  above  Wilmington,  N.  C,  1044; 
Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1047;  Lockwoods  Folly  River, 
N,  C,  1056;  Georgetown  Harbor,  8.  C,  1057;  Winyaw  Bay,  S.  C,  1059;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1065. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Waccamaw  River,  N.  C.  and  S.  C,  1067;  Lumber  River,  N.  C.and 
S.  C,  1071;  Little  Pedee  River,  S.  C,  1074;  Great  Pedee  River,  S.  C,  1076;  Clark 
River,  S.  C,  1079;  Mingo  Creek,  S.  C,  1081;  Santee  River,  S.C.,1084;  Wateree 
River,  S.C.,  1089;  Congaree  River,  S.C.,  1092;  harbor  at  Charleston,  S.C,  1101; 
Ashley  River,  S.C,  1114;  Wappoo  Cut,  S.  C,  1116;  Edisto  River,  S.  C,  1119;  Salka- 
hatchie  River,  S.  C.,  1121;  Beaufort  River,  S.C,  1125;  removing  sunken  vessels 
or  craft  <?l/5trocting  or  endangering  navigation,  1128. 
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APPENDIX  N. 

REPORT  OF  CAPT.  O.  M.  CARTKR,  CORPS  OF  ENGINEERS.  • 

IjfPKOVEMKNTS. — Savannah  Harbor,  Ga.,  1129;  Savannah  River,  Ga.,  1158;  Savan- 
nah River  above  Augusta,  Ga.,  1164;  Darieu  Harbor,  Ga.,  1166:  Altamaha  River, 
Ga.,  1169;  Oconee  River,  Ga.,  1175;  Ocmulgee  River,  Ga.,  1181;  Brunswick  Harbor, 
Ga.,  1187;  Brunswick  Outer  Bar,  Ga.,  1193;  Jekyl  Creek,  Ga.,  1197;  Cumberland 
Sound,  Ga.,  1200;  inside  water  route  between  Savannah,  Ga.,  and  Femandina, 
Fla.,  1206;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 1209. 

APPENDIX  O. 

REPORT  OF  MAJ.  T.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

IXFROVEMENTS. — St.  Johus  Rivcr,  Fla.,  below  Jacksonville,  1211 ;  Upper  St.  Johns 
River,  Fla.,  1218;  Volusia  Bar,  Fla.,  1220;  Ocklawaha  River,  Fla.,  1221;  St.  August- 
ine  Harbor,  Fla.,  1223;  Indian  River,  Fla.,  1225;  northwest  entrance.  Key  West 
Harbor,  Fla.,  1230;  Caloosahatchee  River,  Fla.,  1233;  Charlotte  Harbor  and  Pease 
Creek,  Fla.,  1236;  Sarasota  Bay,  Fla.,  1237;  Manatee  River,  Fla.,  1238;  Tampa  Bay, 
Fbi.,  1241;  Withlacoochee  River,  Fla.,  1242;  harbor  at  Cedar  Keys,  Fla.,  1244; 
Snwanee  River,  Fla.,  1246. 

APPENDIX  P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Apalachicola  Bay,  Fla.^  1249;  Apalachicola  River,  the  Cut-off, 
and  Lower  Chipola  River,  Fla.,  1252;  Flint  River,  Ga.,  1255;  Chattahoochee  River, 
Ga.  and  Ala.,  1258;  Choctawhatchee  River,  Fla,  and  Ala.,  1263;  harbor  at  Pensa- 
cola,  Fla.,  1268;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1275;  Alabama  Rivcr, 
Ala.,  1277;  Coosa  River,  Ga.  and  Ala.,  1285;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1297;  Cahaba  River,  Ala.,  1298. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

faipRo\'EMENTS. — Mobile  Harbor,  Ala.,  1301 ;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1310;  Warrior  and  Tombigbee  rivers,  Ala.,  and  Miss., 
1311;  Noxnbee  River,  Miss.,  1318;  Pascagoula  River,  Miss.,  1319;  Chickasahay 
River,  Miss.,  1322 ;  Leaf  River,  Miss.,  1323 ;  harbor  at  Biloxi  Bay,  Miss.,  1325 ;  Pearl 
Riv^er  below  Jackson,  Miss.,  1326;  Pearl  River  between  Carthage  and  Jackson, 
Miss.,  1328;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1329;  Bogue 
Chitto,  La,  1331;  removing  sunken  vessels  or  craft  obstrncting  or  endangering 
navigation,  1332. 

PAET    III. 
APPENDIX  R. 

REPORl  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
INSPECTION  of  the  iniprovenient  of  the  South  Pass  of  the  Mississippi  River,  1333. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IMPROVKMENT8.— Chefuncte  River  and  Bogue  Falia,  La..  1349;  Tickfaw  River  and 
iu  tributaries.  La.,  1352;  Amite  River  and  Bayou  Manchac,  La.,  1354;  Bayou 
Lafourche,  La.,  1356;  Bayou  Terrebonne,  La.,  1360;  Bayou  Plaquemine,  Grand 
River,  and  Pigeon  bayous.  La.,  1361 ;  Bayou  Courtableau,  La.,  1365;  Bayou  Teche, 
La.,  1368;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1370;  Mermentau 
River  and  tributaries,  La.,  1372;  mouth  and  passes  of  Calcasieu  River,  La.,  1373; 
harbor  at  Sabine  Pass,  Tex.,  1376;  Sabine  River,  Tex.,  1379;  Neches  River,  Tex,, 
1381 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1383. 


( 
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APPENDIX  T. 

REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OP  ENGINEERS. 

Improvement. — Securing  month  of  Bayoa  Plaquomine,  Lxi.,  from  further  osrhig, 
1385. 

APPENDIX  U. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1389;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1396;  channel  in  West  Galveston  Bay,  Tex.,  1399;  Trinity  River, 
Tex.,  1401;  Cedar  Bay  on,  Tex.,  1405 ;  Buffalo  Bayou,  Tex.,  1409 ;  harbor  at  Brazos 
Santiago,  Tex.,  1413. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPROVKMEXTS. — Red  Rlver.  La.  and  Ark.,  1415;  Red  River  above  Fnlton,  Ark., 
1452;  Ouachita  and  Black  rivers,  Ark.  and  La.,  1455;  bnyous  D^Vrbonne  and 
Coruey,  La.,  1468;  Bayon  Bartholomew,  La.  and  Ark.,  1471:  Bocuf  River,  La.,  1475; 
Tensas  River  and  Bayou  Ma^on,  La.,  1479;  Big  Black  River,  Miss.,  14:^2;  Yazoo 
River,  Miss.,  1483;  mouth  of  the  Yazoo  River,  Miss.,  1488;  Tchula  Lake,  Miss., 
1506;  Tallahatchce  River,  Miss.,  1508;  Steele  and  Washington  bayous.  Miss.,  1511; 
Big  Sunflower  River,  Miss.,  1513;  Big  Hatchee  River,  Tenn.,  1516;  Forked  Deer 
River,  Tenn.,  1519;  water  gauges  qm  Mississippi  River  audits  principal  tributaries, 
1523. 

APPENDIX  W. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1529; 
Arkansas  River,  Ark.,  1531;  Fourcho  Le  Fevre  River,  Ark.,  1544;  Petit  Jean  River, 
Ark.,  1546;  White  River,  Ark.,  1547;  Cache  River,  Ark.,  1554;  Black  River,  Ark. 
and  Mo.,  1555;  St.  Francis  River,  Ark.,  1557;  examination  at  Walnut  Bend,  Ark., 
to  determine  the  probability  of  the  Mississippi  River  cutting  through  into  St. 
Francis  River,  1560;  St.  Francis  River,  Mo.,  1564. 

APPENDIX  X. 

REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — ^Removing  snass  and  wrecks  from  Mississippi  River,  1567:  Miasis- 
sippi  River  between  Ohio  and  Missouri  rivers,  1577;  harbor  at  St.  Louis,  Mo.,  1615; 
Gasconade  River,  Mo.,  1617;  Osage  River,  Mo.,  1620;  Kaskaskia  River,  111.,  1624. 

APPENDIX  Y. 

■ 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1627;  improvement  of  Mississippi  River  between  mouth  of  Missouri  River  and 
Minnea]>olis,  1639;  Dcs  Moines  Rapids,  Mississippi  River,  1683;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1684 ;  operating  and  care  of  Galena 
River  improvement,  111.,  1691. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  1693;  reser- 
voirs at  headwaters  of  Mississippi  River,  1696;  Chippewa  RiVer,  including  Yellow 
Banks,  Wis.,  1718;  St.  Croix  River,  Wis.  and  Minn.,  1721 ;  Minnesota  River,  Minn., 
1725;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1728;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  1732;  suFveys  for  reservoirs  at  sources  of  Mississippi, 
St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1736. 
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APPENDIX  A  A. 

REPORT  OP  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

IxrROVK>fKXTS. — Missouri  River  between  the  Great  Falls,  Montana,  and  Sioas  City, 
Iowa,  1739 ;  removal  of  snags  and  other  obstructions  in  Missouri  River  above  Sioux 
City^  lo^wa,  1772;  examination  of  Misso%iri  River  between  Three  Forks  and  Canyon 
FerrVy  Mont.,  to  determine  availabilitv  of  water  power,  1775;  Yellowstone  River, 
Mont,  ana  K.  Oak.,  1784. 

APPENDIX  B  B. 

REPORT   OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements. — Obion  River,  Tenn.,  1785;  Tennessee  River  above  Chattanooga  and 
below  Be©  Tree  Shoals,  1787;  Hiwassee  River,  Tenn.,  1795;  French  Broad  and 
Little  Pijreoii  rivers,  Tenn.,  1797;  Clinch  River,  Tenn.,  1801;  Cumberland  River, 
Tenn.  and  Ky.,  1804;  Caney  Fork  River,  Tenu.,  1818. 

APPENDIX  C  C. 

REPORT   OF  CAPT.  GEO.  W.  GOETHALS,  CORPS   OF   ENGINEERS. 

Improvements. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee    , 
Tree   Shoals,  Ala.,  1821;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  1828. 

APPENDIX    D  D. 

REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS   OF   ENGINEERS. 

Improvements. — Ohio  River,  1836;  operating  snag  boat  on  Ohio  River,  1864;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  1867;  mov- 
ablo  dam  in  Ohio  River  below  month  of  Beaver  River,  Pa.,  1870;  ico  harbor  at 
mouth  of  Muskingum  River,  Ohio,  1874;  Maskingum  River,  Ohio,  1875;  operating 
anil  caro  of  locks  and  damson  Muskingum  River,  Ohio,  1876;  removing  sunken 
▼easels  or  crafb  obstructing  or  endangering  navigation,  1889. 

Examination. — Month  of  Crawfish  Creek  and  month  of  Mill  Creek,  for  ico  harbors 
at  Cincinnati,  Ohio,  1890. 

Harbor  Lines. — Ohio  River  from  Martins  Ferry  to  Bellairo,  Ohio,  1891. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Monongahela  River,  W.  Va.  and  Pa.,  1903;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  1908 ;  purchase  of  Lock  and  Dam 
No-  7,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River, 
Cheat  River,  W.  Va.,  1911;  Allegheny  River,  Pa.,  1913;  dam  at  Kerr  Island,  Alle- 
gheny River,  near  Pittsburg,  Pa.,  19i8. 

APPENDIX  F  F. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

IMPROVEMENT.S. — Fails  of  the  Ohio  River  at  Louisville,  Ky.,  1929;  Indiana  Chute, 
FaHs  of  the  Ohio  River,  1933;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  1936;  Wabash  River,  Ind.  and  111.,  1942;  White  River,  Ind.,  1948. 

APPENDIX  G  G. 

KKPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Imfkovemexts.— Great  Kanawha  River,  W.  Va.,  1951;  operating  and  care  of  locks 
and  aama  on  Great  Kanawha  River,  W.  Va.,  1962;  Elk  River,  W.  Va.,  1963;  Gau- 
ley  Bivor»  W.  Va.,  1964;  New  River,  Va.  and  W.  Va.,  1965. 
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APPENDIX  H  H. 

REPORT  OF  MAJ.  D,  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements.— Tradewater  River,  Ky.,  1967:  reconstruction  of  Lock  No.  2,  Green 
River,  at  Rnmsey,  Ky.,  1968;  Green  River,  above  month  of  Big  Barren  River,  Ky. 
(Lock  No.  5),  1971 ;  operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers, 
Kv.,  1972;  Rough  River,  Ky.,  1978;  Kentucky  River,  Ky.,  1980;  operating  and  care 
of  locks  and  dams  on  Kentucky  River,  Ky.,  1983;  Licking  River,  oetween  Farmers 
and  West  Liberty,  Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  1992;  Levisa  Fork  of 
Big  Sandy  River,  Ky.,  2001;  Tug  i'ork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2002; 
Guyandotte  River,  W.  Va.,  2004;  Little  Kanawha  River,  W.  Va.,  2006;  operating 
and  care  of  lock  on  Little  Kanawha  River,  W.  Va.,  2007. 

PABT    IV. 
APPENDIX   II. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Impbovements. — Harbor  at  Grand  Marais,  Minn.,  2009;  harbor  at  Affate  Bay,  Minn., 
2011;  harbor  at  Duluth,  Minn.,  2014;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2019 ;  harbor  at  Ashland,  Wis.,  2023 ;  harbor  at  Ontonagon,  Mich.,  2026 ;  Eagle 
Harbor,  Mich.,  2028;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  202i9; 
harbor  at  Marquette,  Mich.,  2035;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2037. 

Harbor  Lines.— Superior  Bay,  Wis.,  2039. 

APPENDIX   J  J. 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements.— Manistique  Harbor,  Mich.,  2042;  Cedar  River  Harbor,  Mich.,  2043; 
Meuomiuoe  Harbor,  Micli.  and  Wis.,  2045;  Menominee  River,  Mich,  and  Wis.,  2047; 
Oconto  Harbor,  Wis.,  2049 ;  Pensaukeo  Harbor,  Wis.,  2052 ;  Green  Bay  Harbor,  Wis., 
2053;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2056;  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2058;  harhor  of  refuge  at  entrance 
of  Sturfi[eon  Bay  and  Lake  Michigan  Canal,  Wis.,  2062 ;  Ahuapee  Harbor,  Wis., 
2064;  Kewauue«  Harbor,  Wis.,  2066;  Two  Rivers  Harbor,  Wis.,  2069;  Manitowoc 
Harbor,  Wis.,  2072 ;  Sheboygan  Harbor,  Wis.,  2075 ;  Port  Washington  Harbor,  Wis., 
2079;  harbor  of  refuge  at  Milwaukee  Bay,  W^is.,  2081 ;  Milwaukee  Harbor,  Wis., 
2091:  RacineHarbor,  Wis.,  2094;  Kenosha  Harbor,  Wis.,  2097:  Waukegan  Harbor, 
III.,  2100;  Fox  River,  Wis.,  2103;  operating  and  care  of  Iockb  and  dams  on  Fox 
River,  Wis.,  2111;  removing  sunken  vessels  or  craft  obstructing  or  endangerin<r 
navigation,  2124. 

Harbor  Lines. — Oconto  Harbor,  Wis.,  2124. 

APPENDIX  K  K. 
REPORT  OF  CAPT.  W.  L,  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2127;  Calumet  Harbor,  111.,  2138;  Calumet 
River,  111.  and  Ind.,  2143;  Illinois  River,  111.,  2150;  operating  and  care  of  La 
Grange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2159;  Illinois  and  Mis- 
sissippi Canal,  111.,  2162. 

APPENDIX  L  L. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKFR,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2188;  St.  Jose|)h  Harbor,  Mich.,  2192; 
St.  Joseph  River,  Mich.,  2197;  South  Haven  Harbor,  Mich.,  2198;  Saugatuck 
Harbor,  Mich.,  2201 ;  Holland  (  Black  Lake  )  Harbor,  Mich.,  2206;  Grand  Haven 
Harbor,  Mich.,  2208;  Muskegon  Harbor,  Mich..  2211;  White  Lake  Harbor,  Mich., 
2215;  Pentwater  Harbor,  Mich.,  2218;  Ludiugton  Harbor,  Mich.,  2220;  Manistee 
Harbor,  Mich.,  2223;  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich., 
2228;  Frankfort  Harbor,  Mich.,  2230;  Charlevoix  Harbor,  Mith.,  2233;  Petoskey 
Harbor,  Mich.,  2235;  Cheboygan  Harbor,  Mich.,  2239;  Alpena  Harbor,  Mich.,  224f; 
Saginaw  River,  Mich.,  2243;  harbor  of  refu«;e  at  Sand  Beach,  Lake  Huron,  Mich., 
2247;  Black  River  at  Port  Huron,  Mich.,  2251;  mouth  of  Black  River,  Mich.,  2253; 
Clinton  River,  Mich.,  2254;  Rouge  River,  Mich.,  2255;  turning  basin  in  Rouge 
River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 2257. 
Sambor  Links,— Saint  Joseph  Harbor,  Mich.,  2258. 
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X.  Y.,  2447;  Wilson  Harbor,  N.  Y.,  2448;  Olcott  Harbor,  N.  Y.,  2450;  Oak  Orchard 
Harbor,  N.  Y.,  2451. 
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2460;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2464;  harbor  at  Little  Sodus  Bay,  N.  Y., 
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N.  Y.,  2495;  Burlington  Harbor,  Vt.,  2496;  Otter  Creek,  Vt.,  2497;  Ticonderoga 
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INSPECTION  OF  THE  IMPROVEMENT  OF  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI RIVER. 


iEPOJfT  or  A£AJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  INSPECTING 
OFFICER,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITH  OTHER 
•  DOCUMENTS  RELATING  TO  THE  WORKS. 


United  States  Engineer  Office, 

New  Orleans,  La.,  June  30,  1894. 

General.  :  I  have  the  honor  to  submit  my  annual  report  upon  the 
improvement  of  South  Pass  of  the  Mississippi  Kiver  for  tlie  fiscal  year 
ending  June  30, 1894. 

But  little  work  was  done  during  the  year  relative  to  the  maintenance 
of  the  constructions  which  constitute  the  jetties  and  auxiliary  works, 
and  consisted  of  slight  repairs  to  them  and  to  the  plant  used. 

Tliirty-two  days'  (b-edging  was  done  to  maintain  the  required  chan- 
nel; during  thirty  days  of  this  time  work  was  done  in  South  Pass  itself 
at  localities  1^,  7,  and  9  miles  above  South  Pass  Light-house. 

During  the  year  "a  navigable  depth  of  26  feet"  was  maintained  at 
the  head  of  South  Pass,  and  a  channel  '^  26  feet  in  depth,  not  less  than 
200  feet  in  width  at  the  bottom,  and  having  through  it  a  central  depth 
of  30  feet  without  regard  to  width,"  through  the  jetties  at  the  mouth  of 
^)uth  Pass,  were  both  maintained.  In  the  Pass  itself,  however,  there 
▼ere  15  days  during  the  year  when  ^^  a  navigable  depth  of  26  feet"  was 
Dot  maintained,  as  follows :  .6  days  at  a  locality  If  miles  below  the  head 
of  the  Passes  Lighthouse,  and  9  days  at  a  locality  1^  miles  above  South 
Pass  Light-house. 

Herewith  is  the  report  of  Mr.  C.  Donovan,  assistant  engineer,  which, 
with  accompanying  charts,  give  all  details  relative  to  work  done  during 
the  year,  the  present  condition  of  the  works,  and  of  the  channel, 
together  with  other  information  of  interest  and  value. 

Etiiimate  of  fundi  required  for  examinaiiona  and  surveys  at  South  Pass,  Mississippi 

River f  during  the  fiscal  year  ending  June  30,  1806, 

1  afKisiant  eDgineer $2, 700 

1  recorder '. 1,  500 

1  ftteaui  engineer 1,  200 

1  wat«r-level  observer 120 

6«amen 3,370 

Kent  of  office 180- 

Rent  of  qnnrters  for  assistant  engineers 240 

Mileage  and  traveling  expenses 1T5 

Eepairs  to  launch  and  boats 700 

^irpplies  for  lannch  and  office 3(X) 

Contingencies 1,  800 

Total :..   12,285 
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Money  statement. 

July  1,  1893,  balance  unexpended $1, 852 

Amount  allotted  underact  of  August  11,  1888 10,00C 

11.852 
June  30,  1894,  amount  expended  during  fiscal  year 10, 699 

July  1,  1894,  balance  unexpended 1, 152 

July  1,  1894,  outstanding  liabilities lii 

July  1,  1894,  balance  available 1,074 

Amount  allotted  by  act  of  August  11,  1888 10,OOC 

Amount  available  for  fiscal  year  ending  June  30,  1895 11,  074 


Statement  of  expenditures  on  account  of  appropriation  for  '^examinations  and  surrey 
South  Pass,  Mississippi  Eiver,"  for  the  fiscal  year  ending  June  30,  IS'Ji,  made  in  c 
pliance  with  section  4  of  river  and  harbor  act  of  August  11,  1S88. 

Amount  approfiriated  by  act  of  August  11,  1888 $10,  OOC 

m 

KXPENDITUUE8. 

• 

1  assistant  engineer,  twelve  months,  at  $200 $2, 40( 

1  recorder,  twelve  months,  at  $100 1,  20C 

1  engineer  launch,  twelve  months,  at  $100 1, 2(X 

1  first-class  seaman,  twelve  mouths,  at  $70 84C 

2  first-class  seamen,  twenty- four  months,  at  $66 1, 56C 

1  first-class  seaman,  twelve  months,  at  $60 72C 

1  first-class  seaman,  seven  days,  at  $2 - 14 

1  water-level  observer,  twelve  months,  at  $10 12C 

1  clerk,  two  months,  at  $125 25C 

Rent  of  office  and  quarti-rs  at  Port  Eads,  La.,  twelve  months,  at  $35 420 

Traveling  expenses 30 

Stationery .' 47 

Repairs  to  steam  launch  General  Reese 876 

Ship  chandlerj'^,  hardware,  etc 226 

Telegrams 1 

Coal 562 

Tide  gauges 231 

Total  expenditures 10,69S 

Eespectfully  submitted. 

James  B.  Quinn, 
Major ^  Corps  of  Engineers 
Brig*  Gen.  Tho^ias  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 


ukport  of  mu.  c.  donovan,  assistant  knoinker. 

United  Statks  Engineer  Offtck, 

Port  Eads,  La,,  June  30 ,  189\ 

Sir:  I  have  the  honor  to  submit  my  annual  report  for  the  fiscal  year  ending  .r 
30,  1894,  relative  to  the  improvement  of  the  South  Pass  of  the  Mississippi  River, 
amount  and  character  of  the  work  done  during  the  year,  the  present  conditioi 
the  jettiea  and  auxiliary  works,  and  the  efi'ect  of  the  same  upon  the  channel  wh 
they  were  designed  to  improve. 
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The  work  is  still  under  tLe  direction  of  MessrB.  James  F.  How  and  Estill  McHenry, 
of  St.  Louis,  Mo.,  by  authority  granted  them  as  the  legal  representatives  of  James  B. 
Eads,  deceased,  in  an  act  of  Congress  approved  March  3,  1875. 

The  followiDg  charts  accompany  this  report : 

No.  1.  Chart  of  the  channel  from  South  Pass  Light-Honsc,  through  the  jetties,  to 
deep  water  in  the  gulf. 

No.  2.  Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  that  of  100 
feet. 

No.  3.  Chart  of  a  part  of  South  Pass,  from  South  Pass  Light- House  to  Grand  Bayou. 

No.  4.  Chart  of  a  part  of  South  Paefe,  from  Grand  Bayou  to  the  Head  of  the  Passes. 

No.  5.  Chart  of  the  Head  of  the  Passes. 

No.  6.  Plan  and  comparative  profiles  of  South  Pass. 

No.  7.  Diagrams  showing  changes  in  the  gulf  for  each  year  from  1876" to  1893. 

In  consequence  of  the  prosecution  of  work  for  the  closure  of  Pass  a  Loutre  Cro- 
vasse,  which  was  deemed  important  in  order  to  aid  in  the  restoration  of  the  normal 
Tolnmo  of  flow  into  South  Pass,  hut  little  work  was  done  during*  the  year  in  con- 
nectiou  with  the  maintenance  of  structures  which  constitute  the  Jetties  and  auxili- 
ary works  for  the  improvement  of  South  Pass. 

AT  THE   HKAD   OF   THE    PASSES. 

West  T-head. — This  structure  is  more  properly  the  west  jetty  at  the  head  of  South 
Pass.  During  the  months  of  July,  1893,  and  April,  1894,  some  of  tlio  piles  in  it  wore 
renewed  and  willows  and  stone  added, to  strengthen  it  in  places.  All  the  timber  in 
this  work  will  soon  require  renewal,  as  it  is  badly  decayed,  and,  while  the  work  pre- 
sents an  indifferent  appearance,  yet  it  is  substantial,  and  the  originial  mattress 
foundation  is  permanently  in  place. 

The  following  materials  were  used  in  the  work:  Forty-one  piles,  255  cords  of  wil- 
lows, 448  linear  feet  of  12  by  12  inch  timber,  9  cubic  yarda  of  stone,  51  screw  bolts, 
and  3  drift  bolts. 

Upper  dam. — Throe  hundred  and  twenty-five  feet  of  this  dam  is  still  in  place,  25 
feet  of  the  east  end  having  partially  washed  out  during  the  year.  Continuing  to 
the  eastward  from  the  portion  in  place,  there  are  200  feet  in  length  where  soiue  of  the 
piling  remain,  and  also  some  of  the  willow^  work,  although  the  latter  is  below  the 
surface.  The  portion  in  place  is  about  3  feet  above  the  surface,  the  piles  are 
badly  decayed,  and  to  permanently  maintain  it  will  reqnire  that  considerable  work 
be  added  to  it.  Duriue  the  month  of  April  194  cords  of  willows,  weighted  with 
earth,  were  placed  in  this  dam. 

Mattreu  sills  across  Southwest  Pass  and  Pass  a  Loutre. — No  important  change  took 
place  in  connection  with  either  of  these  sills  during  the  year,  and  they  remain  sub- 
stantially in  the  same  condition  as  last  reported. 

The  location  of  all  works  at  the  Head  of  the  Passes  is  given  on  chart  No.  5. 

IN   SOUTH   PASS. 

During  the  month  of  May  four  wing  dams  of  sheet  piling  were  built,  projecting 
from  the  west  shore  of  South  Pass,  just  below  the  Head  of  the  Passes  Lignt-House. 
These  were  built  for  the  purpose  of  arresting  the  scouring  away  of  the  west  bank, 
by  deflecting  the  cun-ent  from  it,  and  concentrating  the  flow  so  as  to  straighten  the 
channel  through  this  reach. 

The  location  of  these  dams  is  given  on  chart  No.  5,  and  tho  accompanying  sketch 
on  p.  1336  explains  their  construction. 

From  the  name  of  the  inventor,  the  construction  is  known  as  the  Sewall  sheet 
pilinfi:.  It  consistsof  rectangular  piles  12  inches  wide  and  8  inches  thick,  to  the  edges 
of  which  are  spiked  pieces  2  inches  thick  and  of  such  shape  as  to  form  a  dovetail 
eroove  on  one  edge  of  the  ])ile  and  a  corresponding  tongue  on  the  other,  and  when 
oriven  they  form  a  water-tiffht  dam. 

The  piles  are  left  about  7  feet  ont  of  water  and  are  of  such  lengths  as  to  give  a 
penetration  of  about  15  feet.  Their  stability  and  rigidity  is  increased  by  two  8  by 
e  inch  waling  pieces  placed  about  4  feet  above  the  water,  one  on  either  side  of  the 
piles  and  opposite  each  other,  and  are  held  by  bolts  passing  through  them  and  the 
piles  in  the  dam. 

The  advantage  of  being  able  to  build  these  dams  on  a  steep  slopo,  and  of  getting 
them  to  a  foundation  below  any  possible  scour,  renders  them  preferable  to,  and  they 
aie  mcwe  economical  than,  those  which  have  hitherto  been  constructed  of  piles,  wil- 
low, and  atone. 
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Tlic  foltoiving  talilo  gives  tbo  iiiaterialB  used  in  tbMe  <1aiua; 


■ ■     -  ■   -      [Bolta-lbjM 

1.  S  b.T  e  Inche..' !  by  3  incbe,-        ''"''"■ 


InGaatMand  Beach.— Wing  dams  No«.   1,  2  5,  anil  10  were  mainUined  by   the 
addition  oC  102  rorda  of  nitlows,  2  piles,  and  2  screw  bolts,  and  are  in  good  eondi- 


/n  Grand  Baytm  Sfach. — Three  hundred  and  ninety-nine  corda  of  willows,  11  piles, 
182  linear  feet  of  12  bj  12  inrb  timber,  46  cubic  yardu  of  stone,  21  aorew  bolts,  and 
9  drift  bolts  were  placed  in  n'iuK')'"!'^  ^-  \i  ^'  1^,  and  14,  Sucb  of  those  ilnnia  us  are 
essential  are  maintained  iu  a  luir  conditiou,  but  many  of  tbcm  having  served  the 

Cnrpoae  for  which  Uiey  were  built,  and  haviuK  induced  a  new  bank  formation,  no 
>nger  require  a"  —  ''- 


Eait  Jtlly. — No  work  was  done  on  this  jetty  during  the  year.  Its  condition  is  as 
follows:  For  3,560  feet  from  its  initial  point  it  is  buried  by  the  land  formation  which 
boH  tiiken  place  aince  it  was  built,  and  as  long  as  it  remains  in  ihia  couilitiou  its 
perniiioeiicy  is  asanred.  Tbe  reef  or  coast  line  «ast  uf  the  jetty,  which  receded 
rapidly  during  aoiue  years  paat,  remained  practically  unchanged  durinK  tbe  year, 


APPENDIX   B REPORT    OF   MAJOR   QUINN. 


1337 


>bably  in  conse^iuence  of  the  effect  of  the  crib  dams  trhiob  were  placed  last  year 
&>  arrest  the  erodioj^  current  along  that  shore. 

For  the  uext400  feet  the  jetty  remains  as  originally  built,  consisting  of  a  row  of 
ibect  pilinff  against  which,  and  on  the  channel  side,  mattresses  weighted  with  rock 
vere  placed.  This  portion  is  in  good  condition.  Thence  for  2,230  feet  cribs  of  pine 
timber,  filled  with  stone,  were  placed  upon  the  original  mattress  and  rock  founda- 
tion, and  Trhile  the  latter  is  in  good  condition  the  foriner  has  proven  to  be  but  tem- 
porary, deteriorating  rapidly,  being  eaten  by  the  teredo  in  pmces,  and  is  gradually 
being  broken  np,  and  while  most  of  it  is  still  in  place  its  condition  is  inferior. 

The  remainder  of  this  jetty  is  capped  by  a  concrete  .wall  built  upon  the  original 
mattreas  foundation,  and  with  the  exception  of  304  feet,  in  two  sections,  of  older 
vail,  and  another  of  the  newer  wall  where  the  foundation  was  undermined,  causing 
tkewall  to  settle,  although  it  was  not  otherwise  displaced,  the  work  is  in  good  Con- 
xion, and  effectually  withstood  the  force  of  violent  storms  which  visited  the  local- 
ity October  1  and  November  26,  1893. 

The  average  settlement  of  this  wall  during  the  year  was  0.  U  foot,  and  since  its 
completion  in  September,  1889,  the  average  settlement  hns  been  0. 63  foot. 

Jwmer  Ea»t  Jeit^. — During  the  month  of  May  the  force  employed  in  closing  Pass  a 
Lotttre  Crevasae  was  temporarily  withdrawn  from  that  work,  and  are  now  employed 
io  building  up  such  portions  of  this  jetty  as  require  most  attention.  The  general 
condition  of  this  work  is  fair.  Three  hundred  and  twenty-five  cords  of  willows, 
tod  140  cubic  yards  of  atone  were  placed  in  it  during  May  and  June. 

W€»t  Jetty, — ^As  will  be  seen  by  reference  to  chart  No.  1,  this  jetty  is  permanently 
ieeured  by  sediment  Avhich  from  vear  to  year  has  been  deposited  about  and  upon  it. 
T«o  Lun<lred  and  twenty  feet  of  the  outer  end  is  4  feet  below  the  surface  of  the  water, 
and  has  2  feet  of  sand  over  it. 

Imner  West  «/ft<y.— No  work  has  been  done  on  this  jetty  since  July,  1893,  when  271 
cord8  of  willows,  9  piles,  and  19  cubic  yards  of  stone  were  added  to  it.  Over  a  dis- 
tanee  of  300  feet  from  the  outer  end,  and  in  the  dam  connecting  this  end  with  the 
main  jetty,  most  of  the  crib  work  has  settled  so  that  it  is  about  4  feet  below  the  sur- 
face. It  ia  still  in  place,  however,  and  will  serve  as  a  good  foundation  for  future 
vork.    Otherwise  tne  jetty  is  in  fair  condition. 

WING  DAMS. 

Wing  Dams  Nos.  21  and  39  had  17  cords  of  willows,  and  14  cubic  ^ards  of  stone 
tdde4l  to-  them  duritig  July,  1893,  since  which  time  nothing  has  been  done  to  those 
(trncturea. 

Noa.  8,  11, 15,  30,  31,  32,  35,  36,  38,  39,  and  45  are  in  good  condition.  All  the  others 
vUl  require  more  or  less  repairing. 

The  locations  of  all  works  referred  to  at  the  mouth  of  South  Pass  are  shown  on 
chart  No.  1. 

REDGINQ. 

Durins  the  year  the  dredge  boat  worked  32  days  of  10  hours  each,  as  follows:  19 
^yt»  in  Goat  Island  Reach  at  a  locality  9  miles  above  South  Pass  Light  House,  2  days 
It  a  locality  7  miles  above,  9  days  li  miles  above  said' light-house,  and  2  days  in  the 
Gulf  Channel,  beyond  the  ends  of  the  jetties. 

THE   PLANT. 

The  dredge  boat  was  docked,  generally  overhauled,  and  some  of  her  woodwork 
nrnewed.     Hepairs  were  made  to  a  small  launch,  pile  driver,  and  several  barges. 

THK   FORCE   EMPLOYED. 

The  force  employed  during  the  year,  including  officers  and  employes  in  every 
apftcity ,  averaged  20  in  number. 

EXAMINATIONS  AND   8UKVEY8. 

The  principal  results  of  examinations  and  surveys  made  during  the  year,  to  deter- 
■ane  the  condition  of  and  changes  in  the  channel,  will  be  found  on  the  charts  and 
ia  tbe  tables  which  this  report  contains,  and  together  with  data  obtained  during 
previous  years  furnish  information  relative  to  the  present  condition  of  the  cban- 
y\  from  the  Head  of  the  Passes  to  the  Gulf  of  Mexico,  and  the  changes  which  have 
^en  place  in  it  from  year  to  year  siuco  1875. 

AT  THE   HEAD   OF   THK   PAS8K8. 

The  chart  of  this  survey  is  No.  5.  The  survey  was  made  during  the  month  of 
'Vtober  while  the  river  was  low,  and  in  comparison  witii  a  similar  survey  made  one 
Jter  previous,  I  fin<l  by  using  section  G  H  that  for  600  feet  from  the  eaat  shore  there 
*ai  no  change  during  the  year;  thence  for  a  distance  of  3,000  feet  a  deepening 
Uning  from  2  to  7  feet  took  place;  thence  for  800  foot  a  shoal irg  averaging  2  lect, 
^  from  tbia  point  to  the  west  shore  but  Yittle  change  ia  noted. 
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Using  sectiou  I  J,  I  find  fio  change  for  a  distance  of  300  feet  from  the  east  shoi 
thence  for  1,700  feet  nn  average  deepening  of  7  feet;  thence  for  600  feet  no  chang 
thence  for  2,500  feet  alternate  slight  deepening  and  shoaling ;  thence  to  the  w< 
shore  a  deepening  of  1  foot. 

On  line  C  D,  I  find  practically  no  change  down  to  a  point  opposite  upper  da: 
thence  to  the  mattress  sill  a  deepening  varying  from  1  to  3  feet. 

On  the  line  A  B,  commencing  at  a  point  2,200  feet  above  upper  dam,  thence  U. 
point  opposite  that  dam  the  shoaling  varies  from  1  to  5  feet;  thence  downward  in 
South  Pass  the  shoaling  averages  alM>ut  5  feet. 

On  line  E  F  a  uniform  deepening  of  7  feet  above  the  mattress  sill  and  4  feet  belc 
it  resulted  during  the  year. 

In  Pass  a  Loutre,  at  the  lower  limit  of  this  survey,  the  26>foot  curves  moved 
the  eastward  900  feet,  and  at  the  upper  limit  300  feet,  during  the  year,  and  the  w< 
shore  reccsded  200  feet. 

As  soon  as  the  river  began  to  rise  the  channel  into  South  Pass  began  to  deep 
rapidly,  and  the  shoal  shown  on  chart  5,  near  to  and  below  the  east  light,  was  so 
scoured  away.  The  channel  is  now  farther  to  the  eastward,  running  close  to  t 
east  light,  and  is  deep,  wide,  and  easy  of  navigation. 

The  required  *^  navigable  depth  of  26  feet''  was  maintained  at  the  Head  of  Son 
Pass  during  the  year  without  the  aid  of  dredging. 


SURVEY   OF   SOUTH   PASS  FROM   ITS   HEAD   TO   SOUTH   PASS  LIGHT- HOUSE. 

During  the  month  of  September,  1893,  a  complete  survey  of  South  Pass  was  ma< 
the  charts  of  which  are  Nos.  3  and  4.  The  following  table  compiled  therefr* 
gives  the  depth  and  width  of  channel  in  different  reaches : 

Tabulated  statement  of  the  depth  and  width  of  channel  throughout  South  Pass  of 
Mississippi  BiveVf  from  East  Point  to  30-foot  depth  in  the  main  river,  given  in  separ 
reaches  one-fourth  of  a  mila  in  length  from  a  survey  made  in  September  f  1893. 


Localitj*. 


Fnmi— 


East  Point 

Above  East  Point — 

4  mile 

|mile 

I  mile 


First  mile. 


1  mile.. 
1^  miles 
1^  miles 
ij  miles 


Second  mile. 


2  miles. 
2^  miles 
2}  miles 
2|  miles 


'liird  mile 


3  miles  . 
3i  miles 
sX  miles 
3}  miles 


Fourth  mile. 


4  miles  . 
44  miles 
4|  miles 
4|  miles 


Fifth  mile. 


5  miles. 
bl  miles 
5^  miles 
5|  miles 


Sixth  mile. 


To  above 
East  Point. 


i  mile. 

^mile. 
I  mile. 
1  mile. 


1^  miles. 
]X  miles. 
1|  miles. 
2  miles. . 


2^  miles. 
2|  miles. 
2|  miles. 
3  miles . . 


3^  miles. 
B|  miles. 
3|  miles. 
4  miles. . 


44  miles. 
4$  miles. 
4|  miles . 
5  miles.. 


5^  miles . 
5^  mile.<«. 
5|  miles. 
6  miles.. 


Very  wide. 


Avail- 
able 
depth. 


28.8 

29.5 
31.7 
33.7 


Available 

width  of— 

2C.      30- 

foot  foot 

chan>  chan- 

nel. ;  nel. 

1 

220 

(a)  1 

300 

(b) 

310 

ISO 

285 

170 

28.8  I  220 


31 
31 
30 
31 


320 
360 
420 
420 


30 


320 


32 
34 
35 
30.8 


30.8 


30.8 
30 
27 
31 


425 
420 
430 

420 

420 


27 


320 
190 
200 
32u 

100 


30.4  I  330 
30.4  i  39J 
31  ;  450 
33    290 


30.4  290 


29.2 
27.4 
27.2 
27.4 


260  ' 
360 
280 
260 


140 

(d) 
(e) 

if) 
(9) 


27.2  260  ' 


140 
130 
240 

240  I 


130 


350 
350 
370 
330 


330 


100 
50 

(0 
70 


180 
140 
250 
170 


Locality. 


From— 


Above  East  Point — 

6  miles 

Ci  miles 

6}  miles 

C|  miles 


Seventh  mile. 


7  miles.. 
7^  miles  . 
7$  miles. 
7|  miles . 


Eighth  mile. 


Smiles . 
8^  miles 
H^  miles 
8}  miles 


Ninth  milo. 


0  miles. 
94  miles 
9h  miles 


94  n*  lies. 

9^  miles. 

9|  miles. 

9|  miles |  10  miles. 

I 


Avail- 
able 
depth. 

To  above 
East  Poiat 

6^  miles... 
6j  miles... 
62  miles... 
7  miles 

28 

27.3 
29 
32.6 

27.3 

74  miles... 
7|  miles... 
7}  miles... 
Smiles 

31 
33 
35 
33.5 

Similes. 
8|  miles. 
8}  miles . 
0  miles.. 


10  miles 10}  miles 


104  miles 
10^  miles 
lOf  miles 


10^  miles. 
10{  miles. 
11  miles.. 


Eleventh  mile. 


II  miles 11}  miles. 

114  miles I  11}  miles. 

III  miles I  1 1|  miles. 


1 1|  miles 


Twelfth   mile. 


12  miles. 


32 


Availa 
width  c 

26-  I   J 

foot  I  f< 

cbtin-  vh 

nel.    n 


370 
390 
390 
390 

390 


( 

( 

(1 


27. 8     170 


Tenth  mile.... '  27.2     180 


220 
210 
170 
170 


270  .  (J 
240 
210 
260     (i 


210 


400 


t  111  Mississippi  Kiver,  above  the  Head  uf  the  Passes. 
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Length  of  the  poriiau  of  this  reach  not  having  a  central  de^fth  of  3o  feet. 


Feet. 

(a) 130 

(b) 140 

(c) 1,0C0 

{4) 150 

(0 1,320 

(/) 1,320 

{§) 1,320 

(*) 1,320 

(•) 1,320 


Feet. 

(m) 230 

(tt) 580 

(o) 140 

(r) 1,100 

(«) 660 

(0 160 

Total 10,890 


Referring  to  tbo  comparative  profiles  ou  chart  No.  7,  it  will  bo  seen  that,  as  a 
generaV  result,  the  Pass  shoaled  an  amount  which  averages  about  2  feet.  These 
profiles  famish  detailed  informatioa  relative  to  the  chaDges  which  have  taken 
place  througfaont  the  Pass  during  the  year  and  since  1875. 

From  July  1  to  July  6,  1893,  both  dates  inclnsive,  the  required  ^'navigable  depth 
of  26  feet  "did  not  obtain  in  Goat  Island  Reach  at  a  locality  If  miles  below  the 
Head  of  the  Passes  Light-House.  Also,  at  a  locality  1^  miles  above  South  Pass 
Light-House  said  required  depth  did  not  obtain  from  May  11  to  May  19,  both  dates 
inclusiTe.  There  were,  therefore,  fifteen  days  doriug  the  year  when  a  legal  channel 
was  not  maintained. 

THE   CHANNEL   THROUGH   THE   JETTIES. 


The  channel  through  the  jetties  and  beyond  them  to  deeper  water  in  the  gulf  is 
given  on  chart  No.  1. 

The  required  channel,  ''26  feet  in  depth,  not  less  than  200  feet  in  width  at  the 
bottom,  and  having  throngh  it  a  central  depth  of  30  feet  without  regard  to  width,'' 
was  niaintained  during  the  year. 

From  comparative  profiles  on  Chart  No.  7  and  results  given  in  the  following  table 
it  will  be  known  what  changes  have  taken  place  in  this  channel  during  the  year. 


Tabulated  statement  relative  to  the  available  depths  and  widths  of  channel  through  the 
jettiee,  iu  separate  reaches  of  2,000  feet  each,  according  to  surveys  made  during  the  fiscal 
fear  ending  June  SO,  1394, 


DiataQces  from  East  Point,  in  feet. 


Date. 


0  to  2. 000. 


18BS. 

Jaae 

J9fy 

Augnst 

^pirmber 

October 

HoTeraber 

December 

18M. 

Jmnnary 

Fd>nuu7 

lUreh 

Apnl 

Jnae 


Arail- 

able 

depth. 


32.7 

32 

32 

31.5 

31.5 

31.4 

31 


32.1 

30.6 

32.  ft 

34.3 

32 

32.2 


Available 
width  of- 


2,000  to  4,000 


2«-foot 

30-foot 

chan- 

chan- 

nel. 

nel. 

300 

170 

290 

80 

260 

140 

260 

110 

310 

130 

300 

00 

280 

110 

340 

100 

265 

130 

260 

115 

270 

160 

240 

150 

250 

145 

Arail- 


Available 
width  of— 


koie 

26-foot 

iptll. 

chan- 

nel. 

33 

360 

33.3 

340 

32 

360 

31.5 

360 

32.2 

340 

82.7 

335 

32 

350 

32.1 

350 

32.2 

360 

31.8 

350 

31.4 

365 

82 

360 

31.2 

350 

280 
280 
310 
260 
270 
230 
280 


245 
240 
250 
210 
800 
260 


4.000  to  6,000. 


Avail- 
able 
depth. 


33.8 

34 

34 

32.4 

32.7 

»3.3 

33 


33.5 

32.6 

31.7 

32.7 

34 

32.0 


Available 
width  of— 


26- foot 
chan- 
nel. 


330 
320 
315 
290 
320 
335 
300 


340 
200 
810 
320 
340 
310 


30-foot 
chan- 
nel. 


240 
250 
250 
230 
220 
240 
240 


210 
230 
190 
140 
240 
150 
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Tabulated  slaiement  relative  to  the  available  depths  and  widtha  of  channel  through  ike 

jetties  J  etc. — Continued. 


Date. 


1893. 


Jnne 

July 

August  . . . 
September 
October . . . 
November 
December 


1894. 


Jannary.. 
February 

March 

April 

May 

June 


Distances  from  East  Point,  in  feet. 


6,000  to  8,000. 

8,000  to  10,000. 
Available 

Available 

width  of— 

width  of— 

Avail- 

Avail. 

able 

depth. 

able 

26-foot 

30- foot 

26-foot 

30- foot 

depth 

chan- 

chan- 

chan- 

chan* 

nel. 

nel. 

nel. 
260 

nel. 
120 

36 

260 

210 

31.7 

35 

265 

105 

36.7 

265 

190 

34.5 

265 

190 

35.3 

270 

190 

33.5 

250 

170 

35.3 

260 

160 

33.2 

250 

190 

34.2 

260 

165 

32.8 

260 

200 

84.3 

280 

160 

33 

250 

190 

34.8 

260 

160 

33.2 

280 

205 

36 

270 

175 

32.6 

255 

190 

34.5 

265 

165 

32 

275 

200 

34.2 

270 

180 

33 

275 

190 

32.3 

275 

160 

34 

285 

190 

34 

250 

170 

33 

260 

155 

32.7 

225 

115 

10,000  to  12,000. 


Avail- 
able 
depth. 


Available 
width  of— 


26- foot 
chan- 
nel. 


30.5 

35 

34.2 

31.8 

33.2 

33 

33.5 


34.5 

33 

34 

34 

33 

33.6 


270 
290 
290 
275 
270 
280 
265 


270 
265 
270 
270 
230 
220 


30-foot 

Cham 

nel. 


120 
185 
180 
150 
150 
ISO 
150 


170 
160 
18U 
125 
100 
120 


Beyond  the  ends  of  the  jetties,  and  on  a  direct  coarse  therefrom,  the  required  clian- 
was  maintained  during  the  year,  and  but  two  days'  dredging  was  done. 

The  following  table  gives  the  depths  through  the  jetties  from  month  to  mouth 
since  1875,  and  together  with  the  prohleson  Chart'?,  constitute  an  interesting  record 
of  the  improvement  of  this  channel : 

Table  giving  the  depths  of  water  through  the  jetties  at  various  dates. 


Distances  from  EaMt  Point,  in  feet. 


Dat<e. 


1 


1875— June 

1876-May 

Au;jju8t 

November 

1877— March 

July 

October  25  to  December  14 
1878— March 

December 

1879— March 

Jnne ' 

Julys 

DectMnber 

1880— .J  lino 

July 

August 

September 

October 

November 

December 

1881  -  January 

February  

March 

April 

May 

June 

July 

August 

October 

November 

December 

1882— January 

February 

March 

April 

May 


1 

Oto  2,000. 1 

! 

2,000  to 

4,000  to 

6,000  to 

8,00()to 

10,000  to 

4,000. 
18.7 

6,000. 

8,000. 
10.2 

10,000. 

12,000. 

22.5  ' 

16.7 

9.7 

9.2 

23.3 

20.3 

22 

21 

17.1 

1^ 

23.5  ' 

19.6 

21 

23.  5 

23 

19.8 

22 

20.3 

21.1 

21.2 

21.1 

20.3 

24.1 

21.1 

23.2 

22 

21.2 

20.5 

24.9 

21 

26 

23.8 

23.5 

20.3 

26.3 

24.4 

28.5 

24.2 

23 

2-3.7 

26 

25.9 

35.5 

25.4 

24.3 

23 

28.4 

26.4 

35.7 

27.1 

25.3 

23 

28.6 

27.5 

4:(.4 

27 

27 

27 

27.5 

28.4 

47.7 

29.2 

29.2 

28 

30.5 
31 

30.7 
31 

31 
31.7 

3C.7 
81.8 

80.5 

48.3 

30.8 

31 

32.5 

47.  C 

31.4 

35.1 

82 

30.5 

31 

44 

30.8 

31.5 

30.5 

30.5 

30.4 

46 

32 

32 

80.5 

80.7 

31 

44.4 

30.6 

32 

31 

31 

31.5 

41 

30.3 

31 

30.5 

80.6 

31 

40.3 

30.8 

30.9 

30.5 

30.9 

30.6 

43 

.30.8 

31 

30.3 

30.5 

30.4 

41.9 

33.8 

30.7 

30.3 

30.4 

30.2 

41.6 

32 

31 

30 

81.5 

31.2 

41.3 

32 

32 

30.5 

30.4 

30 

43 

33 

33 

30.5 

30.2 

30.5 

42.7 

32.6 

30.5 

81. 2 

30 

30.5 

43.8 

32 

31.7 

81.7 

31 

32 

42.5 

33.5 

33 

32 

30.1 

32 

37.6 

32 

31 

80.2 

30.2 

30.3 

38.3 

31.  i 

31.2 

80.3 

30.8 

31.8 

39.2 

30.4 

30 

30.1 

30.2 

32.8 

39.4 

30.8 

30.2 

30 

30.5 

30.4 

41.3 

31.1 

80.2 

30.7 

81.8 

36 

39.7 

30.5 

80.8 

80.2 

31.2 

30.6 

39.2 

30.8 

31.6 

32.5 

31.7 

32.6 

39.6 

30.5 

80.3 

83 

80.5 

32.5 

39.4 

31 

31.3 

81 
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Table  ffiviug  the  depths  of  water  through  thejettiee  at  various  dates — Continued. 


Bate. 


July 

August 

September. 

October.... 

If  oTomber . 

December  . 
UB^— January . . . 

February.. 

March 

April 

May 

Judo 

July 

Au^afc 

September. 

October — 

November . 

December  . 
Wa — January  . . . 

February . . 

March 

April 

May 

June 

August 

September. 

October  — 

Noreniber . 

December  . 
1B8& — January . . . 

Febrnary.. 

March 

April 

May 

June 

July 

AuguAt 

September . 

October  — 

Kovember . 

December. . 
U86 — January  . . . 

February . . 

March 

April 

Mky 

June 

July 

August 

September . 

October 

Xovmib«»r  . 

I>eceml)er.. 
U87— January  . . . 

February  . . 

March    

April 

May 

June 

July 

August 

September. 

October 

November . 

December.. 
28B8— January  . . . 

February . . 

March 

April 

June 

July 

AuguHt 

September . 

October 

Korerober . 
December. . 


Distances  from  East  Point,  in  feet. 


0  to  2.000. 


2,000  to 
4,000. 


30.8 

85.5 

30 

32.7 

30.3 

82.2 

30.1 

81.6 

30 

81 

30 

32 

81 

81 

31 

81 

31.2 

31.2 

82.3 

32.6 

38.7 

86 

83.2 

86.3 

32.5 

84.2 

33.8 

84.9 

32.1 

38.2 

83.4 

84.3 

32,7 

84.1 

31 

33.8 

30.6 

82.6 

31.2 

32.2 

32 

81.5 

35.7 

39.5 

35.3 

87.3 

34.9 

35.8 

35 

35.8 

31.9 

36.8 

32 

84 

31.1 

83.4 

33.8 

32.8 

31.6 

82.6 

36.7 

86.4 

41.7 

36.3 

35.5 

30 

36 

35.5 

30.7 

35 

34.7 

33.7 

B6.3 

33.1 

36.5 

35.6 

85.3 

33.3 

33.8 

33.7 

32.7 

32.8 

33 

32.2 

33.6 

32.5 

32.8 

82.8 

82.8 

35.8 

36.4 

84.6 

85.9 

85.6 

88.2 

35.2 

86.7 

36.7 

35 

36 

34.5 

35.6 

35 

36.2 

34.6 

35.6 

34 

35 

33.6 

34 

36.4 

34.4 

35.6 

86.5 

38.8 

37 

89.4 

35.3 

39 

35.4 

39 

36.4 

35.7 

84.6 

36 

34 

36.2 

34.2 

86.9 

32.9 

34.7 

32.7 

35.6 

32.5 

34.3 

32.4 

34 

83 

36.3 

84.8 

86.2 

85.2 

32 

33 

34.2 

34 

33.7 

83.7 

32.7 

32.7 

33.3 

88.3 

31.8 

32.8 

81.4 

32.4 

4,000  to 

6,000  to 

8,000  to 

10,003  to 

6.000. 

8,000. 

10,000. 

12,000. 

39 

31.3 

31.3 

81 

88.7 

30.6 

31.3 

31.5 

38.1 

81.8 

81.8 

30.5 

38.3 

31.9 

30.8 

30.5 

87.1 

31 

31.4 

31.2 

88.1 

21.5 

81.2 

31.2 

87 

31.2 

31 

80.4 

35.2 

30.2 

80.1 

80.1 

36 

30.5 

80 

30.1 

45.7 

81.6 

80.8 

80.8 

44 

32.2 

30 

89 

46 

32.8 

80.3 

82.4 

45 

83.4 

81 

83 

44 

32 

31.6 

81.8 

48 

83.4 

33.4 

32.2 

46 

32.3 

82.3 

80.6 

41.6 

32 

32 

30.6 

48.8 

34.5 

31.5 

81 

43 

31.6 

31.6 

30.2 

39.2 

32.7 

31.8 

80.3 

41.3 

31.6 

31 

80.7 

41.6 

34 

33.8 

88.7 

41.5 

31.7 

32.7 

86.4 

42.3 

34.3 

36.1 

83 

41.1 

34 

35 

35 

41.9 

83.9 

85 

82 

30 

83.1 

33.7 

33.5 

3&6 

32.6 

32.6 

82.6 

37.2 

82.2 

82.4 

80.8 

37.1 

31.1 

31.5 

81.4 

36.9 

33.1 

34.6 

32  8 

35.7 

30.5 

34.1 

86.2 

36.1 

31 

31.7 

36.7 

37 

32 

32.6 

82 

35.6 

31.5 

33.5 

81.5 

35.7 

32.8 

32.8 

31.3 

86.5 

33.7 

33.6 

81 

37.6 

33 

32 

31 

35.2 

82.2 

30.7 

81.7 

35.^ 

31.3 

80.4 

80.4 

35.1 

30.8 

30.6 

30.1 

34.2 

30.9 

80.5 

80.6 

33 

30.2 

80.2 

28.6 

84.1 

31.3 

80.0 

30 

34 

35 

83.1 

82 

84.5 

33.7 

33.7 

31 

34.2 

•  81 

36 

34.4 

33.4 

33.2 

84.5 

86.5 

36.2 

32.8 

32.7 

37 

35.7 

34.8 

33.8 

34.7 

34.6 

33.7 

33.6 

83 

34.4 

33 

34.1 

33 

34.8 

32.9 

33 

33.6 

35.3 

33.6 

32.6 

33 

33.3 

32.3 

32.7 

38.4 

35.4 

31.3 

34.1 

82.4 

32.6 

36.5 

35.5 

83.8 

33.7 

31 

34.8 

33.5 

37.1 

81.2 

34.2 

38.1 

37.5 

82.3 

34.1 

85.2 

35.8 

34 

32 

84 

34.7 

33.6 

31.6 

32.7 

35 

35 

32.7 

32.2 

34.3 

32.1 

32.2 

81.8 

33.8 

30.7 

31.8 

81.2 

33.9 

30.9 

31.7 

81.8 

33.7 

30.5 

31.5 

32.2 

32.5 

31 

31 

32 

32.6 

80.5 

31.3 

80.9 

33.8 

81 

35 

31.4 

34.3 

31.6 

33.6 

33 

33 

31.4 

35.5 

33.2 

33.8 

31 

31.9 

33.6 

33.7 

81.2 

31.2 

83.2 

32.8 

80.8 

31 

32 

32.3 

30.6 

30.4 

30.4 

31.7 

30.6 

80.6 

80.8 

31.6 

30.3 

*29.2 

80.7 

*From  Dec.  28, 1888,  to  Jan.  4,  1869,  inclusive. 
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Table  ijicing  the  depths  of  water  through  the  jetties  at  various  daiea — Coutiaoed. 


Date. 


1880 — Jaiinary  .. 

February  . 

Marrh 

April 

May 

June 

July 

August ... 

Sfipt«niber 

October . . . 

November 

l>€cembcr. 
18>0— ^lauuary.. 

February  . 

Mari-h 

April 

May 

Jniio 

July 

A  ugust  - . . 

S<»])l«Miiber 

October. . . 

November 

Decern  Ikt. 
ISOl — Jnnunry  . . 

I'HibriiaVy  . 

Mureli ... . 

A]>ril 

May 

Juue 

July 

Aiigu$«t . . . 

iSept4nuber 

Oetol»©r. . . 

November 

December. 
1892 — .la unary  .. 

Februr.'ry  . 

Mareh 

April 

Mny 

June 

July 

An«ruMt .. . 

Se])teuiber 

Oetober... 

November 

DecemlKT. 
1893 — lanunry .. 

February  . 

Mareh  .... 

-A]»ril 

Mny 

June 

July 

AnguHl  . . . 

H»!pt«nibt'r 

OrtolxT... 

November 

December 
1894 — T.'iniiary  . . 

Ftbruary  . 

Mareh  .... 

April 

M:«y 

Juiio 


Distance  from  East  Point,  in  feot. 


5  i 


0  to  2, 000. 


31 
32.4 
30.2 
30.8 
30.6 
30.4 
30.3 
31.7 
30.0 
31.0 
31 

80.8 
30.8 
31.7 
36.4 
33.4 
32 
32 
32.4 
32 
30 
32 
30.6 
31.5 
31 

31.7 
32 

30.5 
30.3 
33 

31.4 
31 

30.6 
31 

31.2 
30.1 
31.3 
30.5 
30.8 
32 
f  28. 1 
:30.4 
31.5 
31.5 
31.2 
31.8 
31.5 
31 

31.0 
31.6 
33.6 
33.6 
32 
32.7 
32 
32 

81.5 
31.5 
31.4 
31 

32.1 
30.6 
32.8 
34.3 
32 
32.2 


2,000  to 
4.000. 


4.000  to 
6,000. 


31.3 
32.5 
32.2 
32.1 
32 

32.2 
31 
31.4 
31.3 
31 

31.2 
81 

30.8 
30.7 
33.2 
36 
34 

33.5 
33.4 
33 
31.4 
31 

31.2 
31.2 
31 
31 

34.3 
32 
32 
31.1 
30.4 
31 

30.6 
30.8 
31 

30.3 
31.6 
30.8 
30,7 
32 
^29 
32 
33 

33.5 
32.7 
32.5 
32.1 
31.5 
32.2 
31.6 
34.6 
35 
34 
33 

33.3 
32 

31. 5 
32.2 
32.7 
32 
32.1 
32.2 
31.8 
31.4 
32 
31.2 


6 
3 


6,000  to 
8,000. 


30.6 

31.8 

30.4 

31.2 

30.7 

31.3 

31 

31.5 

31.2 

31.2 

31.  2 

31.2 

31.2 

31.5 

34 

35 

34 

33 

34 

33 

33 

31 

30.6 

30.7 

31.2 

31.4 

36.4 


36.5 

32 

32 

30.4 

31 

30.7 

30.8 

31.3 

30.6 

81.3 

30.  8 

31.4 

33.7 

38 

36 

32 

33.8 

31.2 

31.8 

31.5 

31.6 

31.3 

31 

33.1 

33.6 

33 

33.8 

34 

32.4 

32.7 

33.3 

33 

33.5 

32.6 

31.7 

32.7 

34 

32.0 


8.000  to 
10,000. 


30.3 
32.8 
32.3 
32.8 
32.6 
31.5 
32.4 
31.6 
31 
31 
31 
31 

30.6 
32.6 
34 
35 
36 
34 
34 

32.7 
33 
30.5 
30.6 
30.7 
32.2 
32.5 
37.5 
39 
35 
34 
33 
32 
31 

31.2 
31.2 
31.4 
31.3 
31 

31.7 
32 
35 
37 
t5 
34.6 
33.6 
31.5 
32 
32.1 
32.1 
31.6 
30.8 
31.6 
33 
36 
35 
34.5 
33.5 
33.2 
32.8 
33 

33.2 
32.6 
32 
33 
34 
33 


35.6, 


31 

31 

31.8 

82.8 

31.2 

31 

31.3 

31.4 

31.1 

31.7 

31.3 

31.7 

31 

34.4 

34 

38.7 

39 

39.8 

39 

35 

35 

34 

34 

32.3 


32.3 

35.2 

36 

36.4 

36 

37 

36.8 

32.9 


31. 
31. 
31. 
31. 


31.8 


1 
2 


31. 

31. 

30.5 

33 

36.6 

38 

34.8 

33.7 

32.7 

33 

33 

32 

32 

31 

32 

32 

31.7 

36.7 

35.3 

35.3 

34.2 

34.3 

34.8 

36 

34.5 

34.2 

82.3 

34 

32.7 


o 
2 
7 
2 
3 
5 


16,000  to 
12,000. 

30.0 

32.5 

31.6 

30.6 

30.8 

30.8 

31 

31 


*29.6 
31.4 
31.2 
31 
33 

33.6 
34.5 
34 
35 
37 
34 
33 

32.8 
33 
33. 
32. 
32. 
34.6 
34.2 
34 
35 
34.8 
31.4 


5 
5 

7 


30.7 

30.6 

32 

32.2 

31.7 

31 

30.6 

32 

33.2 

34.2 

35 

33.5 

32.3 

32.6 


1 
1 

4 
6 


33. 

34. 

34 

32. 

32. 

32 

30.5 

35 

34.2 

31.8 

33.2 

33 

33. 

34. 

33 

34 

34 

33 

33.6 


5 
5 


*  Frojn  Oct.  1  fo  Ocl.  5,  inclusive. 

tDe])tIi  IcHH  than  31)  feet  from  Apr.  25  to  May  6,  both  dates  inclusive,  and  varied  from  27.5  to  29.4  feet. 
♦Di'injj  li*8H  than  30  feet  from  May  20  to  June  20,  both  dates  inclusive,  and  varied  from  28.1  to  29.6 
feet. 
$Fro:n  Due.  28  1.^88,  to  Jan.  4,  1889,  inclusive. 


r 


SURVEY    IJEYOND   THK    KND8   OF   THE   JETTIES   IN  THE   GULF   OF   MEXICO. 

The  chart  of  this  survey  is  No.  2.  The  area  sounded  contains  more  than  2  sqnare 
miles,  the  ontor  limit  being  the  100-foot  curve,  which  is  about  1^  miles  from  the  ends 
of  tbe Jetties. 
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A  »hiiilar  Mirvey  waAinade  in  May,  1892,  Bad  tbi«4>«ing  niiMle  in  September,  1893, 
gives  an  iuterveniug  period  of  sixteen  mouths,  during  iVbich  we  get  the  effect  of 
two  high  water  periods. 

Following  the  methods  used  for  many  years  in  deducing  the  results  given,  on 
chart  No.  7  and  diagrams  herewith,  I  find  that  from  May,  1892,  to  September,  1893, 
all  tho  curves  advanced,  the  30-foot  curve  showing  tho  least  advance  of  135  feet, 
ind  the  100-foot  curve  the  greatest,  being  459  feet. 

The  following  diagrams  give  the  advance  of  each  curve  from  1877  to  1893,  and 
from  May,  1892,  to  September,  1893,  and  explain  how  great  a  percentage  of  the  whole 
advance  is  that  of  the  latter  period. 

Assuming  that  each  mean  ordinat43  in  1877  and  1892  be  zero,  then  the  length  of  tho 
ffnlinate  in  1893  measures  the  advance. 

For  example,  -from  1877  to  1893  the  20- foot  curve  advanced  964  feet,  and  from  May, 
\fS92f  to  September,  1893,  it  advanced  154  feet,  etc. 

It  is  evident  from  the  foregoing,  since  all  the  curves  have  advanced,  that  a  shoal- 
ing has  taken  place  in  the  gulf  beyond  the  ends  of  the  jetties  since  1876  and  during 
the  period  from  May,  1892,  to  September,  1893. 

The  vertical  height  of  this  shoaling  over  an  area  containing  1^  sqnare  miles,  and 
over  each  of  21  lesser  areas  into  which  it  is  subdivided,  is  determined  by  obtaining 
the  mean  depth  of  each  subdivision  and  of  the  whole  area  and  comparing  it  with 
previous  results  similarly  obtained. 

The  results  of  these  determinations  are  as  follows : 

Mean  change  over  tchole  area. 


Pr4im— 

To- 

1876 

1877 

1877 

1878 

1878 

1879 

1870 

1880 

1880 

1881 

1881 

1882 

1882 

1883 

1883 

1884 

1881 

1885 

1885 

1886 

Deepened. 

SUiOid«d. 

Feet, 

Feet. 
0.40 

1.80 

2.66 

.J2 

2.38 
3.30 

.04 

8.61 

1.16 

.12 

From— 


1886 
1887 
1888 
1889 
1890 
1891 
1892 

1876 


To— 


Deepeaed. 


Shoaled. 


1887 
1888 
1889 
1800 
1891 
1892 
1893 

1893 


Feet. 

Feet. 
1.38 

.31 

1.23 

1.11 

2.70 

1.59 

3.11 

15.22 


By  the  aid  of  the  following  diagrams  which  represent  this  area  one  may  readily 
anderstand  the  distribution  ot  the  material  deposited,  and  locate  the  areas  of  greatest 
and  least  change. 


BblMsQrlSdZ  to  Sepiainberl893.    "SoZ  June  1876  to  SeplemB«r]893. 


\  SO.SNIIgX  17.5 

U.2 

186      2\/ 

\l6.4N?-9^9.4 

116 

n\my 

as 

w\ 


The  figures  in  each  area  are  the  differences,  in  feet  and  tenths,  between  the  mean 
depths  obtained  for  the  years  between  which  comparisons  are  made,  and  denote  the 
amonnt  of  shoaling  or  dce]>ening  in  each. 

No.  1  compares  tho  mean  depths  in  May,  1892,  with  those  in  September,  1893,  and 
Ko.  2  compares  those  in  1876  with  those  in  1893.     Shaded  areas  deepened. 

The  deepening  in  three  areas,  from  1892  to  1893,  resulted  from  the  effect  of  the 
itorm  of  October  1,  1893. 


1344   REPORT  OF  THE  CHIEF  OF  ENQINEEES,  U.  S.  ARMY. 


Advance  of  curves 
front 


May  1892  to  SepJ893 


2392       1892       2892       2892       2692       2892       2892       2892       2892 


9 


L 


00 


•^ 
^ 


§ 


€0 


g 


§ 


Advance  ofciLrves 
jhorrL 

June  1877  to  SepJ893. 


» 


§ 


^ 


^ 


1877      2877       2877      2877       1877      2877      2877       2877      2877 


APPENDIX   R REPORT   OF   MAJOR   QUINN. 


1345 


VELOCITY,  SEDIMENT,  AND  DISCHARGE  OBSERVATIONS. 

For  seToral  years  it  lias  been  apparent  that  the  volame  of  cllBcliarge  of  South  Pass 
bi  been  decreasing,  and  in  the  absence  of  discharge  observations,  which  would  have 
keen  most  desirable  could  they  have  been  made  without  greatly  increasing  the  force 
Mw  employed,  there  has  been  compiled  from  our  sediment,  velocity,  and  tidal  records 
tbeiufonnation  contained  in  the  following  tables,  which  will  be  found  of  interest, 
ssAdo  not,  I  believe,  require  explanation,  but  will  be  readily  understood. 

TMe  giving  data  relative  to  South  Pass  of  the  Mississippi  River,  compiled  from  sediment 
and  current  obsemationSf  surveys,  tidal  data,  Carrollton,  La.,  gauge  readings,  etc. 


Extreme 

height  of 

river  at 

Carrollton, 

La. 

Katlo  of— 

Year. 

Sediment 

to  water 

(by  weight). 

Sand 

to  water 

(by  weight). 

isi 

Feet. 
10.70 
14.25 
12.40 
14.95 
15.40 
15.50 
13.47 
18.80 
14.50 
14.05 
11.50 
16.10 
16.00 
17.20 
17.45 

0.0004564 
.  0008030 
.0008255 
.0006419 
.0008166 
.0005890 
.0008768 
.0005427 
.  0006410 
.0010985 
.0005211 
.0005737 
.0005806 
. 0007325 
.  0006206 

0. 0001148 
. 0004725 

196 

m 

. 0003984 

MS 

.0002543 

IS 

. 0003393 

UH 

.0002834 

m                

. 0002521 

m J 

.0002473 

IK 

.0002841 

m             

.  0003743 

m 

.  0002030 

m ...          

.0003060 

UK 

.  000:i(^4 

as..          

.0004684 

m :..;::::;. :: 

. 0003954 

Bane  1,306  feet  above  Soutli  Pass  Light-House' 

Year. 

Area 

of  base  in 

square 

feet. 

Discharge  in  cubic  feet 
per  second. 

Velocity 
of  cur- 
rent feet 

per 
second. 

Water  and 
sediment. 

Sediment. 

n 

16, 225. 60 
15,311 
14, 483. 20 
15, 012. 15 
14, 304, 90 
14, 235. 12 
15, 986. 94 
15.  729.  40 
15.571.80 
15,  666. 75 
14, 602. 32 
14, 565. 60 
13,857 
14,  359.  40 
14,260 

41, 465. 89 
52,  822. 95 
48, 518. 73 
51,791.91 
47, 349. 22 
47, 687. 65 
54, 035.  86 
50, 334.  08 
43, 756.  76 
49. 350. 26 
42, 200. 70 
46. 609. 92 
38, 799.  60 
44,226.95 
39. 642.  80 

18.025 
42. 417 
40. 052 
33.245 
38. 102 
28.088 
47. 379 
27. 316 
28.048 
54.211 
21.991 
26. 740 
22.527 
27.447 
24.602 

2.73 

li.              

3.45 

*.... .".":■. 

3.35 

9t..     '            

3.45 

« 

3.31 

m :. ; 

3.35 

»..           

3.38 

IE : 

3.20 

K 

2.81 

n, ;:::.: 

8.15 

n...            

2.89 

*.. 

8.20 

* :: 

2.80 

It... 

3.08 

i) :: 

2.78 

i>»^ 

Year. 

Slope  of 
South 
Pass. 

Mean 

depth    of 

base. 

Mean 

height  of 

river  at 

Carrollton, 

La. 

\....                   

Feet. 

1.05 
L27 
1.29 

Feft. 
24.96 
25.10 
23.36 
24.41 
23.  26 
23.26 
26.08 
25.37 
25.32 
24.75 
23.  86 
23.80 
22.  35 
23.54 

Feet. 
4.682 

I..    

7.376 

I.     

1. '    

7.308 

1     

L24 
1.27 
1.06 
.99 
.99 
.89 
.68 
.05 
.78 
.97 
.81 

8.020 

i. :.'. !!!!!!. !..!.!;jj 

8.282 

t    

7.210 

1.. 

6.618 

1  

4.977 

l'-'-'--^ 

6.199 
6.038 

\ ;:::::::: 

8.127 
7.092 

1 ---- 

7.940 

^ .... ../,..'.'. 

23 

1.*m 

Bwa  9J ^^ 
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Yearly  mean  elevation  of  the  water  surface  at  high,  low,  and  mean  tide  at  \ 
Pattsea  and  Port  Ead$,  La.,  together  with  the  elope  of  South  Pass,  mean 
eun-ent  of  South  Pass,  and  Carrollton,  La.,  gauge  data  from  1877  to  2893 
inclusive. 


Head  of  Passes. 

Port  Eads, : 

La. 

Slope  of  i 

Year. 

High 
tido. 

Feet. 
2.436 
<2.994 
2.537 
2.958 
2.972 

Low 
tide. 

Me  An. 

High 
tide. 

Low 
tide. 

Mean. 

ticle. 

L 
ti 

1877 

Feet. 

1.542 
1 2. 291 

1.725 
»2.165 

2.195 

Feet. 
1.989 
>2.642 
2.131 
2.561 
2.583 

FbeL 

2.741 

3.056 

2.061 

3.157 

3.147 

Feet 

1.586 

L892 

L763 

1.979 

2.003 

FeeL 

2.163 

2.474 

2.362 

2.568 

2.575 

Feet 
0.975 

I 

1 

1H78 

1879 

0.856 
L081 
1.105 

1880 

1881 

1882 

1883 

»3.223 
3.191 
2.986 
2.848 
2.632 
2.961 

'2.828 
3.466 
3.298 
3.479 
3.330 

«2.5ie 
2.455 
2. 214 
2.063 
1.785 
2.188 

•1.958 
2.701 
2.331 
2.632 
2.360 

S2.869 
2.823 
2.600 
2.455 
2.208 
2.574 

«  2. 393 
3.083 
2.814 
3,055 
2.845 

3.349 
3.358 
3.339 
3.275 
S3. 059 
3.525 
3.545 
4.001 
3.951 
4.011 
3.^90 

2.331 
2.304 
2.291 
2.222 
■1.944 
2.391 
2.381 
2.826 
2.673 
2.716 
2.650 

2.840 
2.831 
2.815 
2.748 
•2.501 
2.958 
2.963 
3.413 
3.312 
8.863 
3.320 

1.091 
1. 112 
.927 
.852 
».853 
.716 
.5^2 
.745 
.627 
1748 
.621 

1884 

1885 

is^c 

1887     

5] 

1888 

1889 

1890 

1891 

1892 

1893 

1877 
1878 
1879 
1880 
1881 
1882 
1883 
1881 
1885 
1880 
1887 
1888 
1889 
1890 
1891 
1892 
1893 


Year. 


Mean  Te- 
locity of 
cuiront  in 
feet  per  sac. 


2.73 
3.45 
3.35 


3.31 
3.35 
3.38 
3.20 
2.81 
3.15 
2.89 
3.20 
2.80 
3.08 
2.78 


CaxroUton,  Li 


Feet. 
5.178 
6.546 
4.682 
7.376 
7.308 


8.920 
8.282 
7.210 
6.648 
4.977 
6.190 
6.a38 
8.127 
7.092 
7.940 
7.239 


2 


Fei 

11. 
10. 
10. 
13. 
12. 
14. 
14. 
16. 
12. 
13. 
IL 
12. 
10. 
15. 
14. 
16. 
15. 


1  No  record  for  5  Inndtions. 

•  No  record  fori  lunation. 

*  No  record  for  3  lunations. 

*  No  record  for  1  lunation. 

•  Interpolated . 


*  Column  1  is  the  mean  readinf?  of  the  gauge  for  the  year.    Column  2  is  thi 
for  a  lunation  showing  highest  mean.    Column  3  is  the  extreme  height  of  the 


the  mean  read 
river  for  th 


Through  the  conrtesy  of  Mr.  J.  A.  Ubsdell,  manager  of  the  estate  o; 
Eadsy  I  ^  ..s  enabled  to  obtain  the  necessary  assistance  to  enable  me,  mo 
ically,  to  m'\ke  determinations  of  the  Tolume  discharged  by  each  of  the  1 
with  such  frequency  as  my  other  duties  would  permit,  and,  weather  per 
such  times  when  all  conditions  were  most  favorable  to  obtaining  acci 
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The  fullowing  table  {^ives  the  reaults  of  those  and  earlier  determiuations : 

Folume  of  icairr  discharged  by  €4ich  of  the  passes  of  the  Mississippi  River ^  the  percentage 
of  discharge  of  each  to  the  others  and  of  each  to  the  total  discharge. 


Date. 


1877— HAy21 

May  22 

September  10 

1878— Jane  8 

1879— December  19 
1880— JairaarTSO.. 

April  21 

July  24 

1881— Jane  4 

1884— March  21 

April  17 

May2 

May  15 


Discbarge  in  cubic  feet  per  second 
of— 


Sonth 
Pass. 


68.388 
•71,255 
26,688 
61,562 
37,894 
68.181 
78, 410 
52, 172 
63.602 
56,221 
56,317 
53,058 
46, 718 


South- 
vest 
Pass. 


276, 280 
277, 450 
125,888 
245,  501 
166,895 
281. 793 
327, 916 
224.343 
277,599 
323, 782 
316,  906 
292, 835 
243, 261 


Pass  a 
Loutro. 


292, 387 
292,224 
119, 669 
264,823 
167,823 
290,699 
367,199 
223, 946 
307,947 
339, 185 
380,086 
411,390 
311, 426 


Total. 


637, 055 
640, 929 
272,255 
571,886 
37l  612 
640.673 
773, 525 
500, 461 
649,148 
719, 188 
753.  309 
757,283 
601,405 


Date. 


Per  cent  of  total  dis- 

charged  by— 

Soath    South. 

Pass  a 

Pass. 

Pass. 

Loutre. 

11 

43 

46 

11 

43 

46 

10 

46 

44 

11 

43 

46 

10 

45 

45 

11 

44 

45 

10 

42 

48 

10 

45 

45 

10 

43 

47 

8 

45 

47 

8 

42. 

50 

7 

30 

54 

8 

40 

52 

Per  cent  of 
South  Pass  to- 


South-  ' 
west 
Pass. 


25 
26 
21 
25 
22 
24 
24 
23 
23 
17 
18 
18 
19 


Pass  a 
Loutre. 


23 
24 
22 
23 
23 
23 
21 
23 
21 
17 
15 
13 
15 


1877-MaY2l 

May  22 

September  10 

1878— Jane  8 

1879— December  19 . 
1880--January  30  . . 

April  21 

July  24..-..  .. 

1881— Jane4 ■ 

1894— March  21  .... 

Aprill7 

May  2 

May  15 


Per  cent  of 
Southwest 

Pass  to 
Pass  a  Lou- 
tre. 


Stage  of  river  at  Oar> 
rolltou.  La. 


10. 
10. 

lo! 

3. 

11. 

14. 

12. 
12. 
12. 
12. 
10. 


8,  st-ntionary. 

9,  stationary. 

4,  rising. 

7.  rising. 
2.  rising. 

8,  top  of  rise. 
2,  top  of  rise, 
stationary. 

2,  stationary. 

3,  rising. 

5,  falling'slowly. 

6,  falling  slowly. 
6,  stationary. 


VESSELS   AGROUND. 

From  Augast  1,  1893,  np  to  the  present  time  (June  20)  I  reported  to  yon  the 
groanding  of  10  steamers,  4  at  the  head  of  South  Pass,  2  in  Goat  Island  Reach,  1 
7  miles  aliove  South  Pass  Light-House,  and  which  afterwards  grounded  1  1^^  miles 
above  said  light,  and  3  beyond  the  ends  of  the  jetties.^ 

Three  of  the  vessels  were  of  light  draft,  and  grounded  while  attempting  to  enter 
tbe  jetties  in  a  dense  fog.  With  out  one  exception,  in  the  other  7  cases  the  ground- 
ing could  not  be  attributed  to  the  lack  of  a  sufficient  depth  of  water,  and  in  that 
rase  the  channel  had  been  previously  reported  as  lacking  the  required  depth,  and 
for  nine  days  it  was  lumpy  and  not  easily  navigable  for  the  deepest  vessels. 

The  greatest  delay  to  any  vessel  because  of  having  grounded  was  in  the  case  of  the 
S.  S.  Miguel  Jover — she  was  delayed  6^  days. 

CONCLUSION. 


In  conclusion,  I  take  pleasure  in  commending  Mr.  6.  W.  Laws,  recorder,  for  fsiith- 
fill  and  valuable  assistance  rendered  during  the  year. 
Very  respectfully,  your  obedient  servant, 

C.  Donovan, 
Assistant  Engineer. 
Maj.  Jamks  B.  Quinn, 
Corps  of  Engineers,  U,  S.  A. 


r 


APPENDIX   S. 


IMPROVEMENT    OF  RIVERS   AND    HARBORS    IN    SOUTHERN    LOUISIANA 

AND  EASTERN  TEXAS. 


REPORT  OF  MA  J,  JAMES  B.  QVINN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING   TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Chefnncte    River    and  Bogao    Falia, 

Loaisiana. 

2.  Tickfaw    River   and    its    tribatarles, 

Louisiana. 

3.  Amite   River    and    Bayou    Manohac, 

LonisiaDS. 

4.  BayoQ  Lafourche,  Loaisiana. 

5.  Bayou  Terrebonne,  Louisiana. 

6.  Bayou  Plaquemine,  Grand  River,  and 

Pigeon  bayous,  Louisiana. 

7.  Bayou  C  our  tableau,  Louisiana. 

8.  Bayoa  Teebe,  Loaisiana. 


9.  Channel,  bay,   and  passes  of  Bayou 
Vermillion,  Louisiana. 

10.  Mermentan    River    and    tributaries, 

Louisiana. 

11.  Month  and  passes  of  Calcasieu  River, 

Louisiana. 

12.  Harbor  of  Sabine  Pass,  Tex. 

13.  Sabine  River,  Texas. 

14.  Neches  River,  Texas. 

15.  Removing  sunken    vessels  or    craft 

obstructing  or  endangering  navi- 
gation. 


Office  United  States  Engineer, 

New  Orleans y  La,^  July  7,  1894, 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
•  •  •  upon  works  of  river  and  harbor  improvement  at  present  under 
my  charge  for  the  fiscal  year  ending  June  30, 1894. 

•  •••«•• 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer  By  U,  8,  A, 


S  I. 

improvement   of  chefuncte   (tchefuncte)  river  and  bogue 

falia,  louisiana. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1880 
and  contemplated  the  removal  of  obstructions  in  the  channel,  such  as 
BUAgBy  logs,  and  overhanging  trees,  and  the  dredging  of  the  bar  at  the 
river's  mouth. 
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With  the  two  appropriations  made  in  1881  and  1882  of  $1,500  each, 
the  obstructions  belo-y  Covington  were  removed,  and  part  of  the  unex- 
pended balance  was  used  for  the  construction  of  a  working  plant  for 
improving  the  bar  at  the  mouth  and  part  of  the  construction  of  820 
feet  of  breakwater. 

August  5,  1886,  Congress  made  an  appropriation  of  $2,500  for  this 
work,  and  in  1887  channels  i^ere  cut  through  the  bars  between  Coving- 
ton and  Old  Landing  5  feet  deep  and  30  to  60  feet  wide,  giving  better 
navigation  for  schooners  between  these  places. 

The  original  estimated  cost  of  improving  this  river  was  $5,400,  the 
greater  portion  of  which  was  for  dredging  the  bar  at  its  mouth. 

It  was  thought,  however,  that  a  dredged  channel  over  this  bar  could 
not  be  maintained  without  protecting  works,  which  would  cost  con- 
siderably more  than  the  dredging.  Major  Stickney,  who  had  charge  of 
this  work,  caused  a  reexamination  to  be  made  in  1884,  and  in  his  report 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1884,  Vol.  2,  p. 
1269,  he  reports  the  river  in  good  order,  except  the  bar  at  its  iBouth, 
and  suggests  as  a  method  of  improving  this  to  build  a  jetty  or  break- 
water 2,500  feet  long  across  the  bar  into  the  comparatively  deep  water 
of  Lake  Pontchartrain,  and  then  to  dredge  the  channel  through  the 
bar,  in  the  hope  that  the  jetty  would  prevent,  or  at  all  events  greatly 
retard,  the  refilling  of  the  cut  with  sand. 

Under  the  appropriation  of  $1,000  made  September  19,  1890,  the 
work  of  removing  obstructions  in  the  channel  was  commenced  in 
October,  1891,  using  the  snagging  plant  which  had  shortly  before 
ceased  operations  on  the  Tickfaw  Eiver.  This  plant  consists  of  a 
quarter  boat,  for  the  accommodation  of  the  working  party,  and  a  flat 
supplied  with  a  derrick  and  steam-hoisting  engine  for  lifting  oat  snags, 
and  small  boats,  tools,  etc  ,  ordinarily  used  for  this  class  of  work. 

Snags,  logs,  and  impending  trees  were  removed  from  the  channel  of 
the  river  from  Madisonville  to  Old  Landing,  and  from  the  latter  place 
to  Covington,  on  the  Bogue  Falia,  as  far  as  the  funds  on  hand  would 
permit.  The  principal  obstructions  removed  from  the  channel  during 
that  year  were:  161  snags,  82  overhanging  trees,  61  landslide  trees,  58 
stumps,  44  logs,  and  29  tree  tops.  The  work  was  discontinued  Novem- 
ber 30, 1891. 

In  1892  Congress  appropriated  $1,000  for  maintenance.  Aside  from 
making  extensive  repairs  to  the  snagging  plant  used  on  the  improve- 
ment of  these  streams,  no  work  has  been  done  since  then. 

The  total  amount  expended  on  the  improvement  to  June  30,  1894, 
was  $6,966.39. 

The  river  now  has  a  navigable  depth  of  5  feet  to  Old  Landing,  and 
from  there  to  Covington  the  Bogue  Falia  is  navigable  for  the  lighter- 
draft  schooners. 

About  $1,000  will  be  required  each  year  to  keep  the  river  and  bayoa 
free  of  obstructions. 

Abstract  of  appropriations  for  improving  Ch^uncte  (Tchefuncte)  River  and  Bogue  Falia, 

Louisiana. 


By  act  of  Congresc 

Approved  March  3, 1881 $1,500 

Passed  August  2, 1882 1,500 

By  act  of  Congress  approved — 

August  5, 1886 , 2,500 

September  19,1890 1,000 

July  13,1892 1,000 

Total 7,500 
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Money  statement 

July  1, 1898,  balance  nnexpended $74L  26 

Jnne  30, 18d4,  uiuonnt  expended  during  fiscal  year 206. 65 

July  1, 1894,  balance  unexpended 634.61 

i  Ajnount  that  can  beprofitably  expeudedinfiscal  yeareoding  June30, 1896      1, 000. 00 
<  Sabniittetl  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL   STATISTICS. 

[From  Jane  ],  1893,  to  May  31, 1804.] 

Steamers 12 

Trips  made 637 

Gross  tonnage,  registered 414, 687 

Schooners 42 

Trips  made 287 

Gross  tonnage,  registered 246,820 

Barges 6 

Trips  made 75 

Gross  tonnage ; 9, 400 

Total  vessels 63 

Total  trips 999 

Total  tonnage 670,907 

Draft  of  heaviest  vessel,  light,  5.6  feet;  loaded,  7.2  feet. 

Beceipis  and  ahipments  for  two  years. 


Articles. 


SHIPMIXTB. 

Lumber,  shingles,  and  laths 

Brick 


Sand 

"Wood 

Cotton 

Rice 

MisceUameoas 

SiToep.  cattle,  and  borses 

Tar  and  rosin 

Simp 

Pecans 

Moss 

Wool 


Total 


II  erchandise 

Grand  total. 


RECBIPTS. 


Year  ending  May  31— 


1893. 


Tons. 


8,314 

4,405 

11,776 

234 

218 

1.103 

100 

101 

124 

138 

8 

8 

4 


26,534 


3,750 


30,284 


Value. 


$120. 206 

16,571 

15, 702 

410 

38,770 

27,496 

6,000 

7,386 

2,730 

4,631 

1.488 

296 

940 


241, 626 


187,500 


420,126 


1894. 


Tons. 


218. 132 

8.750 

6,870 

536 

480 

761 

120 

426 

125 

115 

4 

6 


236, 328^ 


6,136 


242, 464} 


Value. 


$462,838 

28,000 

9,160 

1,206 

66,990 

23.472 

3,270 

11,000 

1,368 

3,795 

600 

240 

060 


612, 899 


306.800 


919,  699 


Comparative  statement  of  receipts  and  shipments  for  five  years. 


Year  ending  May  31- 


1890 : 

1891 

1802 

18B3 

1894 

C^befuncte  River  ig  navigated  a  distance  of  12  mi]«8. 


Tons. 


27.803 
45,  521 
50,054 
30,284 
242, 404} 


V 


Value. 


$173. 283 
201,061 
354,684 
429, 126 
919,1 
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At  two  places,  one-fourth  and  one-half  miles,  respectively,  below  Covington  the 
river  shoals  to  4  feet  and  vessels  are  obliged  to  lighten  their  loads  one- half  in  order 
to  reach  Covington,  the  main  shipping  point.  If  these  shoals  were  dredged,  not  only 
wonld  the  expense  and  time  in  lighterage  to  shippers  and  carriers  be  avoided,  but 
much  of  the  freight  now  sent  by  railroad  at  higher  rates  of  transportation  would  be 
shipped  by  vessel.  On  account  of  these  two  bars  the  large  steamer  making  daily 
trips  between  the  Chefuncte  River  and  New  Orleans  can  not  reach  Covington,  the 
commerce  of  the  upper  portion  of  the  river  having  to  be  done  by  schooners  which 
draw  6  feet  when  loaded. 


S   2. 

IMPROVEMENT  OF  TICKFAW  RIVER  AND  ITS  TRIBUTARIES,  LOUISIANA. 

This  work  was  commeuced  in  1879  by  an  examination  authorized  by 
Congress.  The  estimated  cost  of  the  improvement  was  $10,230,  and 
the  project  was  to  clejin  out  this  stream,  as  well  as  its  navigable  tribu- 
taries, the  Natalbany,  Blood,  and  Pontchatoula  rivers,  by  removing 
obstructions  to  navigation,  such  as  snags,  logs,  stumps,  and  overhang- 
ing trees. 

In  1881  $2,000  was  appropriated  with  which  to  commence  work. 
The  work  under  this  appropriation  was  done  by  contract  in  1S82,  and 
16  miles  of  the  Tickfaw  was  cleaned  out. 

In  1882  Congress  appropriated  $2,000  more.  This  was  expended 
partly  in  building  plant,  and  the  work  of  cleaning  out  the  stream  was 
done  with  this  plant  and  hired  labor.  The  result  was  a  good  naviga- 
ble channel  9  miles  above  the  i>revious  head  of  navigation  on  the  Tick- 
faw. 

In  1886  an  appropriation  of  $2,000  was  made,  the  funds  to  be  used 
for  cleaning  out  the  navigable  branches  of  the  Tickfaw.  In  the  latter 
part  of  1886  and  early  part  of  1887  work  was  resumed  with  the  Govern- 
ment plant  and  hired  labor  and  the  branches  cleaned  to  the  head  of 
navigation. 

In  1888  an  appropriation  of  $1,000  was  made  for  improving  the  Tick- 
faw and  its  navigable  tributaries.  The  latter  being  in  good  condition, 
the  snagging  plant  commenced  work  on  the  river  itself  in  May,  1889, 
removing  the  obstructions  that  had  re-formed  since  1887,  and  worked 
up  stream  to  within  1  mile  of  the  Chapman  Place,  where  operations 
ceased. 

In  1890,  $1,000  was  appropriated  for  continuing  the  improvement. 
In  September,  1891,  work  was  commenced  with  the  Government  snag- 
ging plant  and  hired  labor.  The  obstructions  which  had  reformed 
since  1889,  such  as  snags,  logs,  overhanging  trees,  etc., were  Removed 
from  the  Tickfaw,  ^"atalbany,  and  Blood  rivers,  the  latter  being  cleared 
to  the  bead  of  navigation.  About  39  miles  of  channel  had  been  improved 
when  the  work  ceased  October  12,  1891, 

On  July  13, 1892,  an  appropriation  of  $1,000  was  made  for  main- 
tenance. The  plant,  which  had  shortly  before  been  used  on  the  Amite 
River,  was  towed  to  the  Tickfaw,  and  work  was  commenced  at  the 
mouth  of  the  river  on  December  20,  1892,  and  was  carried  on  upstream, 
resulting  in  the  improvement  of  30  miles  of  channel  by  the  removal  of 
120  logs,  96  snags,  89  overhanging  trees,  and  63  landslide  trees,  and 
the  deadeniug  of  14  trees.  Operations  were  discontined  January  20, 
1893,  and  the  plant  was  laid  up  at  Springfield,  La.,  and  placed  in  charge 
of  a  watchman. 

Extensive  repairs  to  the  snagging  plant  were  completed  in  Novem- 
ber^ 1892.    This  plant  consists  of  a  quarter  boat  for  the  working  crew. 
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a  flat  supplied  with  a  derrick^  and  steam-hoisting  Engine  for  palling  out 
snags,  and  small  boats,  tools,  etc.,  ordinarily  used  for  this  kind  of  work. 

J$o  work  was  done  during  the  year  ending  June  30, 1894. 

The  improvement  is  not  permanent,  as  obstructions  continue  to  form 
in  the  channel  which  require  removal  from  time  to  time.  It  is  esti- 
mated that  $1,000  will  be  required  annually  to  keep  the  navigable 
channel  in  condition. 

The  total  amount  expended  on  the  improvement  of  these  streams  to 
June  30, 1894,  was  $8,826.30. 

Ahatraet  of  appropriations  for  improving  Hckfaw  River  and  its  tributarieSf  Louisiana, 

By  act  of  Congress — 

Approved  March  3,  1881 $2,000 

Passed  August  2,  1882 2,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 1,000 

Approved  September  19,  1890 1,000 

Approved  July  13,  1892 1,000 

Total 9,000 

Money  statement, 

July  1,  1893,  balance  unexpended $203.70 

June  30,  1894,  amount  expended  during  fiscal  year 30.  00 

July  1, 1894,  balance  unexpended .^ 173.  70 

i  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1896      1,  000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 
[From  June  1,  1893,  to  May  31,  1894.] 


Steamers 


6 


Trips  made 138 

Gross  tonnage,,  registered 68, 448 

Schooners 33 

Trips  made 1 26 

Gross  tonnage,  registered « 87, 066 

Total  vessels 39 

Total  trips 264 

Total  tonnage 155, 514 

Draft   of  heaviest  steamer,  6  feet.     Draft  of  largest  schooner,  li^ht,  3.5  feet; 
loaded,  6.4  feet. 

Receipts  and  shipments  for  two  years. 


Articles. 


Wood 

SniPMENTS. 

Lninber 

Brick 

Cotton 

"Miiiir«»llaiiftOUii , . 

Total 

M^Tchaod  iM« 

RBCEIPTS. 

Grand  toUl 

11 

Tons. 

3,748 

8,314 

845 

53 

34 

12,094 
1,000 

13.994 

Year  ending  May  31 


Value. 

$5,355 

113,  020 

4,573 

6,857 

1,701 

131.  506 
38, 137 


18D4. 


Valne. 


$C.  008 
120.  809 

2.212 
21.  6  50 

2, 025 


153, 074 
08,100 


169,643  \      40.tt0^\         ^\,rA 


Increase  over  prerioaa  yoAr. 


^Q,OOQ 


taA'i^' 
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Ckfmparative  statement  of  receipts  and  shipments  far  iiiree  years. 


Year  ending  May  31— 


1802 
1893 


Ton». 


Valao. 


11,407  <    $102,  lU 


13,994 


1894 40,0IW 


169,643 
251,774 


Thoro  is  siifficieut  depth  of  water  in  the  river  for  navigation,  but  the  larfi^er  vea- 
sels  C9n  not  carry  full  loads  on  account  of  snags,  overhanging  trees,  and  other  like 
oUstcoctions. 


S3. 

IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

The  origiual  project  for  the  improvement  of  this  river  was  adopted 
in  1880,  which  contemplated  a  channel  5  feet  in  depth  as  far  upstream 
as  appropriations  would  permit,  the  main  part  of  the  work  to  be  done 
above  the  mouth  or  the  Bayou  Manchac. 

In  1883,  owing  to  the  unsatisfactory  manner  of  doing  the  work  by 
contract,  the  project  was  amended  so  as  to  provide  for  the  removal  of 
obstructions  •below  the  Manchac  by  the  Government  plant  and  hired 
labor,  and  resulted  in  a  satisfactory  improvement  of  about  8  miles  of 
the  river. 

In  1886,  under  an  appropriation  of  $2,000,  work  with  Government 
plant  and  hired  labor  was  resumed,  and  the  logs  and  snags  removed 
from  about  5  miles  of  river-below  the  mouth  of  the  Bayou  Mancha<;, 
leaving  the  Amite  Eiver  in  good  navigable  condition. 

In  1888  $5,000  was  appropriated,  with  the  stipulation  that  half  of 
this  sum  might  be  used  in  improving  Bayou  Manchac,  and  in  Novem- 
ber, 1888,  work  with  the  Government  plant  and  hired  labor  was  com- 
menced in  this  bayou,  working  up  from  its  mouth  to  Hereford  Landing, 
leaving  the  Manchac  in  good  condition  up  to  that  point.  The  plant  was 
then  taken  ba^k  to  the  Amite  Kiver,  and  from  it  removed  the  snags, 
logs,  and  impending  trees  which  obstructed  the  channel. 

In  1890  $3,800  was  appropriated  for  the  completion  of  the  old 
project,  the  money,  however,  to  be  applied  to  the  Amite  or  Manchac 
in  such  proportions  as  the  engineers  might  deem  best.  Work  was 
resumed  in  October,  1890,  with  the  Government  plant  at  Hope  Villa, 
on  the  Manchac,  and  the  bayou  cleaned  up  for  a  distance  of  about  3 
miles,  when  the  plant  turned  back,  and  commencing  at  Wards  Creek 
worked  downstream  to  the  Amite  River. 

Snags,  logs,  and  impending  trees  were  removed  from  the  Bayou 
]Manchac  between  its  mouth  and  Hope  Villa,  and  from  the  river  between 
its  mouth  and  the  junction  with  Bayou  Manchac. 

In  1892  $2,500  was  appropriated  for  maintenance,  $1,000  of  which  is 
to  be  used  to  construct  a  turning  basin  for  boats  at  or  near  the  mouth 
of  Wards  Creek  on  Bayou  Manchac.  As  the  dredging  of  a  turning 
basin  at  this  place  would  cost  more  than  the  sum  stated,  my  recom- 
mendation that  this  amount  be  held  for  further  increase  was  approved. 

Authority  was  obtained.for  repairing  the  snagging  plant.    The  der- 
rick and  quarter  boats  were  hauled  out  on  ways  and  supplied  with  new 
decks,  ends,  and  roofs,  with  sheet  planking  on  the  sides,  and  the  hulls 
thoroughly  calked.    The  repairs  were  completed  in  November,  1892, 
snd preparation  made  for  resuming  operations.    This  plant  consists  of 
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a  quarter  boat  for  tlie  working  party,  a  derrick  boat  with  steam  hoist- 
ing engine  for  removing  obstructions,  and  small  boats,  tools,  etc., 
ordinarily  used  for  this  class  of  work. 

Work  was  commenced  November  17,  1892,  under  the  appropriation 
of  that  year,  at  Wards  Creek  on  Bayou  Manchac,  and  was  carried  on 
to  Port  Vincent  on  the  Amite  River,  improving  about  20  miles  of  chan- 
nel by  the  removal  of  57  snags,  57  floating  and  sunken  logs,  36  stumps, 
29  overhanging  trees,  28  sunken  trees,  and  9  clusters  of  brush,  and  the 
deadening  of  165  trees.  The  work  was  discontinued  December  15, 
1892,  and  the  plant  towed  to  the  Tickfaw  River  for  work  on  that  stream. 

Stumps  and  logs  are  continually  getting  into  the  channel,  forming 
snags  and  obstructions,  and  thereibre  the  improvement  is  not  perma- 
nent. About  $2,500  will  be  required  annually  to  keep  these  streams 
in  navigable  condition.  About  $2,000  will  be  required,  in  addition  to 
the  $1,000  now  available,  for  constructing  the  turning  basin  for  boats 
at  or  near  the  mouth  of  Wards  Creek  on  Bayou  Manchac. 

No  work  was  done  last  year. 

The  amount  expended  on  the  improvement  of  these  stieams  to  June 
30, 1894,  was  125,089. 

Abstract  of  appropriations  for  improving  Amite  River  and  Bayou  ManchaCy  Louisiana. 

By  act  of  Congress  approved — 

June  14, 1880 $8,000 

March  3, 1881 5,000 

Augusts,  1886 2,000 

By  act  of  Congress  of  August  11, 1888 5,000 

By  act  of  Congress  approved — 

September  19, 1890 3,800 

July  13, 1892 2,500 

Total '. 26,300 

Money  statement 

Juiy  1, 1893,  balance  unexpended $1, 256. 00 

June  30, 18S4,  amount  expended  during  fiscal  year 45.00 

July  1, 1894,  balance  unexpended  . . : 1, 211. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      4, 5lK).  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKRCIAL  STATISTICS. 

[From  Jnno  1, 1893,  to  May  31, 1894.] 

Steamers 12 

Net  tounage,  registered 319 

Trips  made 722 

Total  gross  tonnage  for  722  trips 230,408 

Schooners 24 

Net  tonnage,  registered 475 

Trips  made • 51 

Gross  tonnage  for  51  trips 24, 225 

Barnes 2 

Net  tonnage 53 

Trips  made 136 

Total  gross  tonnage  for  136  trips 7,208 

Total  vessels 1 38 

Total  trips 506 

Total  tonnage  of  all  vessels  for  total  trips ^\,%^V 

Draft  of  heaviest  steamer,  light,  6i  feet;  loaded,  7  feet. 
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Receipts  and  shipments  for  two  years. 


Articles. 


SHIPMENTS. 


Lumber,  shingles,  and  laths 

Wood 

Staves 

Sugar  and  molasses 

Cotton  and  cotton  seed 

Miscellaneons 


Total 


RECEIPTS. 


Merchandise 

Total 

Increase  over  previous  year 


Year  ending  May  31 — 


1893. 


Tons. 


10,567 

4,406 

261 

61 

872 

41 


Value. 


$86,127 
5,910 
1,229 
5,187 
67,910 
3,164 


16,208 


5.891 


169.527 


176,  730 


22,099 


346.257 


1894. 


Tons. 


139.427 

4,018 

448 

95 

964 

50 


Value. 


145,002 


12,900 


157, 902 


135,803 


$418,947 
8.376 
2.250 
7,193 
97.059 
4.480 


538.305 


2S8.000 


796.305 


450,048 


Comparative  statement  of  receipts  and  shipments  for  five  years. 


Year  ending  May  31— 

Tons. 

84,295 
17,792 
18,530 
22,099 
157,902 

Value. 

1890 

$291,967 
300.963 

1891 - 

1892 

334,061 
346  257 

1893 

1894 

796,306 

These  rivers  are  navigable  75  miles  from  month  of  Amite  River  to  Hope  Villa  on 
Bayou  Manchac.  There  are  some  bad  places  on  the  streams  which  are  caused  from 
caving  banks,  fallen  trees,  and  sunken  logs,  particularly  in  the  5-mile  stretch  from 
Port  Vincent  on  the  Amite  River  up  to  Bayou  Manchac,  and  also  at  the  mouth  of 
the  bayou.  These  conditions  are  largely  resultant  from  the  flood  waters  ft'om  the 
Rescue  Crevasse,  which  was  caused  by  the  rise  in  the  Mississippi  River  in  1893. 
This  flood  caused  a  rise  of  20  feet  in  the  Bayou  Manchac  at  Hope  Villa.  The  drift 
and  sediment  from  Rescue  Crevasse  not  only  filled  the  channel  where  it  had  pre- 
viously been  cleaned  out,  but  left  the  condition  of  the  bayou  worse  than  before.  On 
account  of  these  obstructions  the  regular  mail  steamer  plying  between  New  Orleans 
and  Hope  Villa  was  at  times  obliged  to  discontinue  trips  above  Port  Vincent. 


S  4. 

IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

In  1879  a  project  was  approved  for  removing  the  obstructions  to 
navigation  in  the  bayou,  such  as  snags,  wrecks,  raft  heaps,  and  impend- 
ing trees.  Work  was  carried  on  under  this  project  from  1881  until 
1883,  when  the  plant  was  laid  up  at  Lockport  after  clearing  the  bayou 
a  distance  of  30  miles  below  that  i)oint. 

In  1884  a  project  was  approved  for  continuing  the  snagging  opera- 
tions on  down  beyond  the  place  where  work  had  ceased  in  1883,  and 
accordingly  work  was  resumed  in  September,  1884,  and  continued  to 
January,  1885,  when  operations  were  suspended  on  account  of  high 
water.     The  plant  was  subsequently  removed  to  other  places. 

Beyond  surveys  and  examinations  nothing  further  was  done  until 
ISSS,  when  Congress  approprinted  for  "improving  Bayou  Lafourchey 
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Louisiana,  pursuant  to  the  project  of  Lieut.  O.  T.  Crosby,  Corps  of 
Engineers,  dated  June  11, 188G,  $50,000,  including  immediate  dredging 
to  secure  low-water  navigation.*' 

During  eight  months  of  the  year,  when  the  Mississippi  River  is  high, 
Bayou  Lafourche  is  navigable  by  the  largest  steamboats,  but  during 
extreme  low  water  navigation  is  sometimes  entirely  suspended  for  flat- 
boats  drawing  over  2  feet  of  water. 

The  project  referred  to  in  the  foregoing  act  was  to  place  a  lock  in  the 
Mississippi  end  of  the  bayou,  converting  the  bayou  into  a  slack  water 
stream,  and  then  dredge  a  channel  75  feet  wide  and  5  feet  deep  at  mean 
low  water  of  the  gulf  throughout  its  length. 

The  act  also  provided  for  immediate  dredging,  jind  since  the  bar  at 
the  river  end  of  the  bayou  had  shut  out  navigation  in  1887  it  was  pro- 
posed to  dredge  a  channel  through  this  bar,  the  channel  to  have  a 
depth  of  4  feet  below  mean  low  water  of  the  gulf  and  a  width  of  00 
feet.  This  dredging  was  done  by  contract,  and  admitted  sufficient 
water  to  the  bayou  to  reestablish  flatboat  navigation,  which  had  been 
suspended  a  day  or  two  while  the  cut  was  being  m%de. 

It  having  been  ascertained  that  about  150,000  cubic  yards  of  mate- 
rial would  have  to  be  dredged  from  the  bayou  to  secure  2  feet  depth 
for  flatboat  navigation,  bids  were  opened  June  10,  1889,  for  dredging 
this  amount,  but  the  price  bid  was  deemed  too  high  and  the  bid  was 
rejected.  Work  was  then  begun  by  a  hired  dredge,  and  continued 
until  high  water  interfered. 

The  channel  had  been  carried  a  distance  of  about  2  miles  from  tlie 
mouth,  and  had  a  depth  of  2  to  3  feet  at  mean  low  water  of  the  gulf. 
UlM>nconnnencing  this  dredging,  it  was  found  that  the  channel  through 
the  bar  at  the  head  of  the  bayou  had  shoaled  so  as  to  require  redredg- 
iiig,  and  much  of  the  channel  work  had  to  be  gone  over  several  times 
owing  to  the  caving  of  the  sides  of  the  cut.  On  September  15,  1890, 
dredging  was  resumed.  The  dredge  had,  as  formerly,  to  reopen  the 
cat  through  the  bar  at  the  head  of  the  bayou,  and  redredge  much  of 
the  channel  previously  gone  over.  The  work  was  suspended  in  Jan- 
uary, 1891,  owing  to  high  water;  was  resumed  again  on  August  5, 
1891,  and  continued  until  high  water  again  caused  its  suspension  iu 
the  latter  part  of  January,  1892. 

Upon  the  subsidence  of  the  high  water,  work  was  resumed  on  August 
27,  1892.  In  order  to  prosecute  the  work  more  vigorously  during  the 
low-water  season  to  preserve  the  flatboat  navigation,  authority  was 
obtained  to  hire  an  additional  dredge.  The  work  wa«  commenced  at 
Donaldsonville  and  was  carried  on  down  to  the  mouth  of  the  bayou, 
improving  about  100  miles  of  channel.  Operations  were  discontinued 
April  14, 1893,  owing  to  high  water. 

Work  during  the  past  year,  commenced  on  September  6, 1893,  and 
continued  until  March  1, 1894,  was  carried  on  between  Donaldsonville 
and  a  point  2  miles  above  Lockport.  During  this  time  86,113  cubic 
yards  of  material,  62  submerged  logs.  23  stumps,  and  6  wrecks  were 
removed  from  the  channel,  making  natboat  navigation  available  for 
the  entire  low- water  season. 

As  the  silting  up  of  the  dredged  channel  takes  place  with  the  recur- 
rence of  high  water  each  year,  the  improvement  by  dredging  is  slow 
and  unsatisfactory.  The  construction  of  a  lock  at  Donaldsonville  will 
almost  entirely  overcome  this  difficulty  and  render  the  navigation  of 
the  bayou  safe  and  certain  under  all  conditions  of  the  tide  in  the  Mis- 
sissippi River. 

The  cost  of  a  lock  at  ))ona2d8onviIle  was  estimated  by  Liexxl,  Oto^X^'j 
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to  be  about  $450,000.  With  this  lock  completed,  whatever  dredging 
was  done  in  the  bayou  thereafter  would  be  practically  permanent,  and 
a  moderate  annual  expenditure  would  maintain  satisfactory  navigation 
hardly  possible  to  secure  with  any  amount  of  money  under  the  present 
conditions. 

There  has  been  expended  on  the  improvement  of  this  bayou  to  June 
30,  1894,  the  sum  of  $119,979.03. 

Abstract  of  appropriations  for  improving  Bayou  Lafourche,  Louisiana. 

By  act  of  Congress  approved — 

June  18,  1878 $10,000 

March  3,  1879 10,000 

June  14,  1880 5,000 

July  5,  1884 5,000 

By  act  of  Congress  of  August  11,  1888 50,000 

By  act  of  Congress  approved — 

September  19,  1890 50,000 

July  13,  1892 50,000 

Total T 180,000 

Money  statement 

July  1,  1893,  balance  unexpended $74,665.47 

June  30.  1894,  amount  expended  during  fiscal  year '    14,  645. 10 

July  1,  1894,  balance  unexpended 60, 020. 37 

{Amount  (estimated)  required  for  completion  of  existing  project 350, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 
[From  Juno  1.  1893,  to  May  31.  1894.] 

Steamers  running  regularly 10 

Trips  made 502 

Steamers  not  running  regularly 14 

Trips  made 193 

Total  steamers 24 

Total  trips 696 

Net  tonnage,  registered,  of  the  total  number  of  steamers 3,  lol 

Total  tonnage  of  the  total  number  of  trips 2, 189, 945 

Schooners 4 

Tripe  made 5 

Total  tonnage,  registered X30 

Barges,  coal,  lime,  brick,  etc.,  entering  the  bayou X43 

Gross  tonnage 130,  S^* 

Total  vessels XTl 

Total  trips »^ 

Total  tonnage,  net : 134,       "" 

Total  tonnage,  gross 2, 320, 

Draft  of  heaviest  steamer,  light,  3  feet ;  loaded,  9.6  feet. 
Included  in  the  above  are  3  small  passenger  steamers,  making  trips  on  tfale  ba^^^ 
between  Lockport  and  Donaldson ville.  La. 

Not  included  in  the  above  are  78  flatboafcs,  which  are  regularly  employed  on 
bayou  both  in  connection  with  the  steamboat  and  railroad  trafiic  during  the  lo 
water  season,  19  more  than  last  year. 
Of  the  steamers  regularly  employed  there  were  3  more  than  last  year. 
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lieceipts  and  shipmeniafor  iico  years. 


Articles. 


Sugar 

M«>uti9eft 

Uic© 

I'otatoesand  onions. 

Kggs 

Mfifts 

Pecans 

Id  jfiTflHaniWTHi ...... 


SBIPiaKTS. 


Total 


Misoellaneoii» 
Cotl 


RECEIPTS. 


Grand  total 

Increase  over  last  year. 


Year  ending  May  31— 


1893. 


Tons. 


40,764 

19,953 

6,540 

10,286 

92 

208 

68 

394 


212, 476 


Value. 


$4. 487, 050 

065,115 

176. 119 

296,446 

18.540 

8.332 

10,920 

34,400 


5, 699, 831 


2. 449, 050 
273,504 


8, 422,  385 


Tons. 

46.510 

23.145 

3,318 

6,089 

102 

213 

1 

352 

79,730 

71,144 

122,812 

273,686 

61,210 

1894. 

Yaloa. 


$5. 007. 858 

585.514 

105. 897 

166,822 

15.  367 

8.736 

105 

29,208 

5, 919, 507 


2,578,970 
344,375 

8,842.942 

420,557 


The  above  sliipments  and  receipts  were  by  the  all-water  rente,  and  are  exclusive  of 
tbose  made  by  part  railroad  and  part  water  route. 

Comparative  statement  of  receipts  and  shipments  for  five  years. 


Year  ending  May  31— 


1890 
1891 
189*2 
1883 
18M 


200,746 
217, 273 
171,855 
212, 476 
273, 686 


Value. 


$5, 709, 382 
8, 244,  225 
5. 660, 622 
7.422,285 
8, 842, 042 


Bayou  Lafourche  was  navigated  during  the  year  a  distance  of  86  miles  below  its 
junction  with  the  Mississippi  Biver.  Inl892-'93  the  total  product  of  the  Lafourche 
country  amounted  to  89,^1  tons,  valued  at  $6,486,557,  86  per  cent  of  which  was 
sbipped  by  the  all- water  route  to  market  and  the  remainder  by  railroad.  During 
the  low- water  season  bars  formed  by  the  flood  waters  from  the  Mississippi  River 
interfere  seriously  with  navigation,  preventing  the  steamers  from  running  through 
and  necessitating  the  use  of  flatboats.  During  this  year  there  was  flatboat  water 
only  over  these  bars  for  a  ]ieriod  of  167  days,  and  there  was  carried  in  this  way  up 
to  the  head  of  the  bayou  lor  reshipment  by  steamboat  from  August  to  December, 
56,000  tons  of  angar,  molasses,  rice,  etc.,  at  a  cost  of  $1  per  ton  more  than  if  shipped 
by  steamboat  direct,  besides  the  cost  of  insurance,  rehandling,  and  loss  of  time. 

The  steamboatnien  and  residents  are  almost  unanimous  in  their  approval  of  the 
plan  of  improvementtadopted,  but  until  such  time  as  there  are  sufficient  funds  avail- 
able it  would  prove  a  saving  in  the  cost  of  shipments  alone  of  $56,000  a  year  if  the 
dredging  part  of  the  plan  could  be  carried  out. 

Of  the  coal,  under  the  head  of  receipts,  20  barges,  or  18,550  tons,  was  for  consump- 
tion by  the  eugar-planting  interests  of  Bayou  Terrebonne,  the  most  available  present 
ronte  to  that  section  for  freight  in  such  bulk  being  down  the  Lafourche  to  Thibo- 
daaz  and  thence  by  rail,  and  at  a  cost  considerably  more  than  if  taken  by  the  former 
unased  and  unnavigable  all-water  route  entering  from  the  Bayou  Lafourche  at 
Lockport. 
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S  5. 

IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

Previous  to  the  commencement  of  the  improvement  of  the  Bayou  Ter- 
rebonne it  was  a  little  better  than  a  drainage  ditch  in  places. 

The  project  sidopted  for  the  improvement  of  this  bayou  contemplated 
the  dredging  of  a  channel  4  feet  deep  at  mean  low  water  of  the  giilf  to 
Houma,  and  with  the  appropriation  of  $10,000,  made  in  1880,  the  work 
of  dredging  was  commenced  in  that  year  and  continued  until  December 
17, 1887,  when  the  channel  was  completed  to  the  railroad  depot  at 
Houma,  where  a  turning  basin  was  dug. 

The  improvement  enables  planters  on  the  bayou  to  float  their  produce 
to  Houma,  the  nearest  railroad  station,  or  else  ship  by  boat  direct  to 
New  Orleans  by  way  of  connecting  bayous  and  canals. 

It  is  doubtful  if  the  improvement  can  be  made  permanent,  as  more  or 
less  silt  finds  its  way  into  the  bayou,  causing  shoals  to  form,  which  will 
require  removal  from  time  to  time. 

The  dredge  belonging  to  this  appropriation  having  suffered  exten- 
sively from  decay  was  put  in  thorough  repair,  exhausting  the  money 
available  for  the  improvement  of  this  bayou. 

The  channel  dredged  by  the  Government  has  stood  very  well,  but 
may  require  some  attention  in  the  near  future  to  keep  it  in  good  con- 
dition. 

The  estimated  cost  of  the  improvement  was  $38,800.  The  completion 
of  the  project  has  cost  $35,808. 

The  amount  expended  during  the  year  just  closed  was  $1,755.26. 

Ahatract  of  appropriations  for  improHng  Bayou  Terrebonne,  Louisiana. 

By  act  of  Congress  approved — 

June  14,  1880 $10,  COD 

March  3,  1881 8,800 

By  act  of  Congress — 

Passed  August  2,  1882 7,030 

Approved  August  5,  1H86 ." 10,  COO 

Of  August  11,  1888. 3,000 

Total 38,800 

Money  statement. 

July  1,  1893,  balance  unexpended  $2, 992. 00 

June  30,  1894,  amount  expended  during  fiscal  year 1, 755. 20 

July  1,  1894,  balance  unexpended 1, 236. 74 

July  I,  1894,  outstanding  liabilities 1,079.34 

July  1,  1894,  balance  available 157.40 


COMMERCIAL  STATISTICS. 
[From  Jane  1,  1892,  to  May  31, 1893.] 


Excepting  a  few  luggers  carrying  oysters,  fruit,  and  a  small  quantity  of  potatod 
and  onions,  there  were  no  vessels  employed  in  the  freight  business  during  the  psf^ 
year  between  New  Orleans  and  Bayou  Terrebonne.     The  only  available  route,  viB 
the  Company  Canal  and  numerous  lakes  and  bayous,  is  so  unsatisfactory  and  oncer- 
tain  that  no  vessels  can  run  with  profit;  therefore  the  people  on  the  Terrebonne  ha  w« 
to  depend  entirely  upon  a  railroad  for  means  of  transportation  to  market.    Fn>' 
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month  of  the  bayou  there  were  delivered  to  planters  2,700  tons  of  coal,  valued  at 
sOOOy  which  had  been  towed  in  barges  from  the  Mississippi  River  down  to  the 
ftchafalaya  River,  across  Berwick  Bay,  and  up  the  Terrebonne. 
The  following  statistics  are  for  the  year  ending  May  30, 1893:    * 

[From  June  1, 1892,  to  May  31, 1893.] 

kmers 3 

Trips 15 

Tonnage 3,300 

res 3 

Trips 9 

Tonnage 2,225 

'otal  vessels 6 

otal  trips 24 

'otal  tonnage 5, 525 

During  the  fiscal  years  1891  and  1892  there  were  no  steamboats  running  to  New 
Irleans  direct,  owing  to  the  difficulties  and  expense  of  navigation,  but  during  tbe 
Kar  ending  May  31, 1893,  merchants  and  planters  secured  at  their  own  cost  means  of 
{tansportation  with  the  above  results. 
i 

Receipts  and  shipmenU, 


[From  June  1, 1892,  to  May  31, 1893.] 


kgar  and  molaaaes . . . 
BisoellaiieouB  freight 


Total 


1,189 
121 

1,700 

• 

3,010 

$129,662 
5,875 
6.660 

142. 197 


. 


S  6. 

PROVEMENT  OF   BAYOU    PLAQUEMINE,  GRAND    RIVER,  AND    PIGEON- 
BAYOUS,  LOUISIANA. 


Prior  to  1867  or  1868  Bayoa  Plaqaemine  was  navigable  by  tbe  largest 
mboats,  but  sometime  during  the  years  mentioned  the  police  jury 
Iberville  Parish,  without  warrant  of  law,  caused  a  dike  to  be  built 

88  the  bayou,  shutting  out  the  water  of  the  Mississippi  Eiver. 
Steamers  which  had  used  the  Plaquemine  route  to  the  Tecbe  and 
urtableau  were  thus  forced  to  go  by  way  of  the  mouth  of  the  Red 
iver  and  the  Atchafalaya,  and  at  low  water,  owing  to  the  closing 
the  mouth  of  Red  River,  are  compelled  to  cease  running. 
The  opening  of  this  baj^ou  is  therefore  of  great  importance,  as,  if 
ned,  it  would  furnish  communication  at  all  seasons  with  the  navi- 
le  waters  of  northern  and  western  Louisiana,  which  are  stated  by 
'  authority  to  have  an  available  length  of  4,300  miles. 
In  1885  a  project  for  the  improvement  of  this  bayou,  by  building  a 
to  connect  it  with  the  Mississippi  River,  and  clearing  out  the  chan- 
so  as  to  give  a  depth  of  6  feet  at  mean  low-water  level  of  the  gulf 
presented. 

This  improvement  was  estimated  to  cost  $1,708,260. 
lu  1888  $100,000  was  appropriated  "for  securing  a  navigable  channel 
'  feet  wide  and  6  feet  in  depth  from  deep  water  up  to  the  Plaquemine 
i^e,  and  for  securing  the  mouth  of  the  bayou  from  farther  caving." 
As  there  was  no  plant  at  the  disposal  of  this  office  for  the  construe- 
of  dikes,  etc.,  $76,000  of  this  appropriation  was  allotted  for  con- 
ction  of  bank  protections  and  turned  over  to  the  officer  in  cliaifgb 
the  fourth  district  of  the  Mississippi  River  in  May,  1889. 
£Kg94 86 


ras 
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With  the  remainder  of  the  funds  dredging  was  conrmenced  Jnne  4, 
1889,  at  a  point  aboat  5  miles  below  the  town  of  Plaqnemine,  the  work' 
being  done  with  a  dredge  belonging  to  the  United  States  and  hired 
labor. 

Owing  to  the  railroad  bridge  not  being  a  drawbridge,  it  was  not  pos- 
sible to  continue  the  dredging  up  to  the  Plaqnemine  Dike,  as  specified 
in  the  act  of  appropriation.  The  project  was  accordingly  modified  so 
as  to  stop  dredging  when  the  railroad  bridge  was  reached,  and  when 
that  was  accomplished  tbe  dredge  was  turned  back  and  worked  down 
to  a  point  one-half  mile  below,  when  work  was  discontinued  and  the 
plant  laid  up  and  placed  in  charge  of  a  watcbman. 

August  20.  1892,  while  in  charge  of  a  watchman,  the  dredge  boat 
sank  at  her  moorings.  Measures  were  at  once  taken  to  raise  the  boat, 
and  on  September  5  she  was  floated.  An  inspection  showed  the  neces- 
sity for  a  general  overhauling,  and,  authority  therefor  having  been 
obtained,  repairs  were  commenced  at  once  and  finished  November  20, 
1892. 

From  this  date  until  January  1,  1893,  the  boat  was  employed  in 
improving  the  bayou,  removing  all  obstructions  for  a  distance  of  3^ 
miles. 

'  During  the  year  just  closed  dredging  operations  were  carried  on  in 
the  bayou  from  January  11,  1894,  to  the  end  of  the  fiscal  year.  During 
this  time  87,940  cubic  yards  of  material,  12  stumps,  and  71  logs  were 
removed  from  the  channel.  The  material  excavated  consisted  mostly 
of  hard  blue  clay. 

The  total  amount  of  material  removed  from  Bayou  Plaqnemine  since 
the  commencement  of  the  improvement  is  307,927  cubic  yards,  1,789 
logs,  snags,  and  stumps,  many  of  the  latter  requiring  the  use  of  dyna- 
mite to  break  them  up. 


GRAND   RIVER,   AND   PIGEON  BAYOUS. 

The  river  and  harbor  act  6t  July  13,  1892,  provided  that  these 
streams,  *^ forming  part  of  the  Bayou  Plaqnemine  route,"  should  be 
improved,  and  January  1,  1893,  the  dredge  boat  was  ordered  to  Grand 
River  for  that  purpose. 

Work  was  continued  between  bayous  Sorrel  and  Pigeon  until  March 
22, 1893,  when  the  rapid  rise  of  the  river  forced  its  discontinuance  in 
Upper  Grand  River,  and  the  dredge  was  consequently  ordered  to  Flat 
Lake,  on  the  lower  end  of  this  river,  with  a  view  of  opening  up  the  route 
to  the  Teche  and  Atchafalaya  via  Grand  River. 

The  operations  in  the  Grand  River  resulted  in  the  removal  of  13,826 
cubic  yards  of  material,  5,525  overhanging  trees,  667  logs,  16  snags,  and 
55  stumps. 

During  the  past  year  obstructions  were  removed  from  the  mouth  of 
Bayou  Sorre],  on  Grand  River,  down  the  latter  stream  and  through  Big 
Pigeon  Bayou  to  Grand  Lake,  a  distance  of  30  miles.  The  obstructions 
removed  consisted  of  1,386  overhanging  trees,  98  sunken  logs,  and  4J 
miles  of  raft.  This  work  was  commenced  on  August  17  and  completed 
October  2, 1893. 

The  completion  of  this  work  opens  a  competing  steamboat  route  in 
connection  with  the  Texas  and  Pacific  Railway  at  Plaqnemine,  and 
has  already  caused  a  reduction  of  freight  rates  from  the  Teche  of  .*33^ 
per  cent. 

In  order  to  kee])  this  route  open,  $10,000  is  recommended  for  the 
coming  year. 
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il  simount  thus  far  expended  on  the  improvement  of  this  route 
0. 

PLAQUEMINE   LOCK. 

$100,000  was  appropriated  for  continuing  the  improvement 
Plaquemine,  of  which   sum  $60,000  was  allotted  for  com- 
e  bank  protection  on  the  Mississippi  Kiver  and  $40,000  was 
)  this  office. 

Uiis  last  allotment  a  project  for  the  commencement  of  work 
rk  to  connect  the  Mississippi  River  with  the  bayou  was  pre- 
d  a  Board  of  Engineer  Officers  was  appointed  to  consider  the 

ihe  direction  of  this  Board  plans  for  a  lock  of  sufficient  size  to 
coal  boats,  or  the  largest  steamers  which  would  be  liable  to 
of  that  one  lockage,  were  prepared. 

$150,000  was  appropriated,  with  a  proviso  that  "  of  which 
xceeding  $10,000  may  be  used,  in  the  discretion  of  the  Secre- 
ar,  in  removing  obstructions  from  Grand  River,  and  Pigeon 
arming  part  of  the  Bayou  Plaquemine  route."  For  securing 
protection  at  Plaquemine,  $72,000  was  allotted  from  this 
tion. 

amount  available  for  the  construction  of  the  lock  was  not 

to  warrant  the  commencement  of  the  work,  it  has  been  held 

an  Increase.    The  estimated  cost  of  lock  and  approaches  is 

the  fiscal  year  1893,  titles  to  all  the  land  expropriated  by  the 
ates  for  a  lock  have  been  obtained.  The  cost  of  this  land, 
court  charges,  etc.,  amounted  to  $34^993.23.  The  buildings 
I  this  property  were  sold  at  public  auction,  and  the  proceeds 
nountiug  to  $2,070.05,  were  deposited  to  the  credit  of  the 
of  the  United  States. 

le  bayou  is  not  navigable  by  vessels  engaged  in  the  transpor- 
merchandise,  owing  to  the  communication  with  the  Missis- 
r  being  cut  off,  the  commercial  statistics  give  no  indication 
portance  of  this  water  route  when  communication  with  the 
)i  River  shall  have  been  established. 

ea  of  the  importance  of  this  line  of  communication  can  be 

•cm  the  following  table  of  the  value  of  the  commerce  carried 

various  streams  to  which  access  will  be  afforded  by  the  com- 

the  Plaquemine  Lock.    The  figures  are  compiled  from  the 

the  Chief  of  Engineers,  and  are  for  the  year  ending  May  31, 

$6,877,000 

dtribntariea 6,680,600 

I  and  Des  Glaises 3,917,344 

aemine 206, 700 

9 1,715,026 

lilion 1,500,000 

20,896,670 

i  deemed  prudent  to  commence  the  foundations  of  the  lock 

Tunds  available  than  may  be  required  ibr  the  bringing  of  the 

1  up  to  the  level  of  low  water  in  the  bayou.    It  is  therefore 

ly  urged  that  sufficient  funds  be  furnished  to  accomplish  this 

elay. 

ionnt  expended  on  this  improvement  to  June  30, 1894,  from 

»tted  to  this  office  was    $84,109.38,   $1,000  of   which   was 
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expended  for  preliminary  examinations  and  surveys  from  tbo.  allotment 
of  $75,000  for  bank  protection  at  the  mouth  of  the  biyou. 

Abstract  of  appropriations  for  improving  Bayou  Plaqueminey  LouiHana. 

By  act  of  Congress — 

Of  August  11,  1888 - $100,000 

Approved  September  19,  1890 100,000 

ApprovedJuly  13,  1892 150,000 

Total 350,000 

Money  stutemenU* 

July  1,  1893,  balance  unexpended $210, 432. 91 

June  30,  1894,  amount  expended  during  fiscal  year 150, 517. 89 

July  1,  1894,  balance  unexpended 59, 915. 02 

July  1,  1894,  outstanding  liabilities 2, 174. 86 

July  1,  1894,  balance  available 57,740.17 

Amount  ax)propriated  by  act  of  August  17,  1894 110,  000. 00 

Amount  available  for  fiscal  year  ending  Jun«  30,  1895 167,  740. 17 


Amount  (estimated)  required  for  conipletiou  of  existing  project 1,  248,  230. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I      30,1896 500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
y     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

[From  June  1,  1893,  to  May  31,  1894.] 

Steamers 6 

Net  tonnage,  registered 434 

Trips  made 143 

Gross  tonnage  for  143  trips 6, 202 

Draft  of  heaviest  steamer,  light,  2  feet ;  loaded,  5  feet. 

Shipments  for  two  years. 


Articles. 


Sugar  and  molasses. . . . 

Moms 

MiHcellnueous 

Cottou  and  cotton  seed 
Lumber.  Hhiugles,  etc. . 


Year  ending  May  31— 


1893. 


Tons. 


Total 

IncreaHe  over  previous  year 


1,254 

25 

350 

83 

77,044 


Value. 


$117, 730 

1,320 

21,000 

3,850 

1, 030, 850 


78,756       1,174,750 


1894. 


Tons. 


1,341 

3 

3,383 

10 

129, 015 


133,  752 


54,996 


Value. 


$108,310 

150 

84,575 

1.400 

3«1,242 


655,677 


*This  money  statement  includes  amounts  for  securing  mouth  of  Bayou  Plaque* 
mine  from  further  caving.     (See  Appendix  T.) 


I 
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Comparative  shipmenU  for  three  years. 

Year  ending  May  31— 

Tons. 

Value. 

I»2 

131, 875 

78,756 

133, 752 

$1, 343, 608 

1, 174, 750 

555, 677 

J«3 

1»4 

The  dredging  operations  carried  on  in  Bayon  Plaqnemine  made  it  possible  for  a 
largo  steam  boat  to  be  employed  regularly  during  the  months  of  January  and  Feb- 
miiry  in  transporting  sngar,  merchandise^  etc.,  from  and  to  points  on  Bayou  Teche 
ID  connection  \vith  a  railroad  at  Indian  Village  on  the  Plaqnemine.  This  is  the 
first  time  a  steamboat  has  been  thus  regularly  employed  since  the  navigation  of  the 
bayon  ^^as  intermpted  by  the  building  of  a  dike  across  it. 


S  7. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

During  the  high  water  in  the  Atchafalaya  River  a  bar  forms  at  the 
[  mouth  of  the  Courtableau,  but  upon  the  subsidence  of  the  Atchafalaya 
I  the  reflex  water  of  the  bayou  causes  some  scour  to  take  place  on  the 
{  bar. 

I  Acting  upon  the  supposition  that  if  all  the  water  carried  by  the 
Courtableau  was  concentrated  upon  the  bar  obstructing  its  mouth  it 
would  be  removed,  a  project  was  approved  in  1879  which  had  for  its 
object  the  closing  of  all  bayous  flowing  out  of  the  Courtableau  to  the 
southward,  to  prevent  any  escape  of  water  by  these  lateral  streams, 
and  to  construct  locks  and  dams  so  as  to  make  slack-water  navigation, 
first,  to  Port  Barre,  17  miles  upstream,  and  then  to  Washington,  La., 
11  miles  farther  up. 

The  preliminary  estimate  for  the  cost  of  this  work  was  $40,000, 
which  was  afterwards  increased  to  $78,500,  and  it  was  reported  in  the 
Annual  Report  of  1886  that  the  cost  of  masonry,  lock,  and  dam  would 
be  $175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous,  and 
timber  was  slashed  into  the  smaller  bayous  so  as  to  concentrate  the 
flow  of  water  over  Little  Devil  Bar. 

The  result  was  favorable,  and  3  feet  increased  depth  of  water  was 
obtained  in  two  days. 

It  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards, 
and  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was 
rebuilt  and  the  other  one  repaired.  A  sudden  rise  caused  one  of  these 
dams  to  break,  but  it  was  repaired,  and  during  the  following  summer 
good  result*  were  hoped  from  the  eftect  the  two  dams  would  produce. 

In  the  summer  of  1886  the  Courtableau  was  exceptionally  low,  and 
Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  stage  a  skiff 
could  not  be  floated  over  the  bar. 

From  the  report  of  Lieut.  Crosby  (Annual  Report  Chief  of  Engineers 
for  1887,  p.  1376),  who  made  an  examination  of  this  stream  in  Septem- 
ber, 1886,  it  will  be  seen  that  the  prospects  of  success,  even  with  all 
the  run-out  bayous  closed,  are  anything  but  certain,  yet  the  closing  of 
two  of  the  principal  outlets  in  one  season  did  produce  an  increase  of  3 
feet  depth  of  water.  In  view  of  this  fact,  and  that  the  project  called 
for  the  closing  of  these  bayous,  work  was  resumed  in  Octobet^l^ft, 
with  the  money  appropriated  in  August  of  that  year. 
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Slight  repairs  were  made  to  the  old  dams  in  the  Big  and  Little  For- 
doche,  and  a  new  dam  was  built  in  Bayou  English.  Bayou  Mamzelle 
was  similarly  closed,  and  the  wings  of  the  dam  closing  the  Big  For- 
doche  were  repaired.  At  the  time  work  ceased  in  December  the  bar 
was  cutting  out  rapidly,  there  being  then  a  channel  of  from  3  to  5  feet 
deep,  while  when  work  began  there  was  one  of  but  a  few  inches  in  depth. 
The  new  channel  wa«  then  of  no  use,  however,  as  the  closure  of  Old 
River  permitted  no  boats  to  enter  the  Atchafalaya  from  the  Mississippi 
River. 

The  high  water  of  1888  formed  the  bar  again,  as  usual,  depositing 
sand  to  a  depth  of  probably  C  or  8  feet  over  a  length  of  2  miles. 

From  a  personal  examination  made  in  October,  1888,  by  Captain  Fisk, 
during  low  water,  it  was  observed  that  the  preceding  high  water  had 
cut  around  one  end  of  each  of  the  dams  already  built,  but  they  had 
caused  a  sand  bar  to  form  at  each,  varying  in-  height  from  2  to  3  or  4 
feet  above  the  water  in  the  Courtableau  at  the  time  of  the  examina 
tion,  thus  forcing  all  the  water  in  the  bayou  to  pass  out  into  the  Atcha- 
falaya across  Little  Devil  Bar,  the  head  of  which  was  then  some  300  or 
400  yards  above  the  Little  Fordoche.  The  volume  of  water,  consid- 
erably greater  than  usual  at  low  water,  due  to  heavy  local  raius,  was 
running  with  great  velocity,  and  was  moving  a  large  quantity  of  sand, 
as  could  be  plainly  seen,  but  the  depth  at  the  shoalest  point  could  not 
have  been  greater  than  18  inches. 

Had  the  bar  been  cut  out  to  a  suitable  depth  for  navigation,  it  is 
doubtful  if  it  would  have  left  sufficient  water  in  the  bayou  above  for 
purposes  of  navigation. 

As  soon  as  possible  preparations  were  begun  after  high  water  in 
1888  to  repair  the  existing  dams  and  to  build  others,  and  for  closing 
some  of  the  remaining  outlets,  but  before  the  plant  which  was  to  be 
used  on  the  work  could  bo  put  in  repair  the  water  rose  to  such  a  height 
that  nothing  could  be  done. 

The  water  having  fallen  sufficiently,  work  was  resumed  on  Septem- 
ber 2,  1889.  The  broken  dams  in  bayous  Mamzelle,  English,  and 
Fordoche  were  all  rei>aired  and  left  in  good  condition.  Bayous  Big 
Cane  and  Little  Gane,  both  of  which  are  small  and  of  little  importance, 
were  obstructed  by  slashing  trees  into  them,  and  the  boats  taken  to 
Bayou  Juramon  on  November  23  for  work;  but  the  water  rose  so  rap- 
idly the  plant  and  lumber  had  to  be  taken  to  Washington,  laid  up,  and 
the  crew  discharged  November  30, 1889. 

Nothing  was  done  during  the  fall  of  1890  beyond  slight  repairs  to  the 
derrick  boat,  and,  owing  to  high  water,  work  was  not  resumed  until 
September  of  the  following  year. 

The  dams  at  bayous  Cane,  Mamzelle,  and  Big  Fordoche  were  all 
repaired  with  piles  and  sheet  piles,  brush  aprons  placed  above  and  below 
them,  held  down  by  sinking  trees  and  earth,  and  left  in  good  order. 
The  work  was  discontinued  November  20  and  the  plant  laid  up  at  Wash- 
ington, La. 

Through  the  influence  of  the  dams  constructed,  the  bar  has  washed 
out  so  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the  Atchafa- 
laya 7  feet  below  the  level  at  which  navigation  was  interrupted  iu  the 
summer  of  1891,  but  it  is  doubtful  if  the  completion  of  the  present 
project  will  permanently  remove  the  bar  at  the  mouth,  as  Little  Devil 
Bar  will  reform  at  each  high  water  of  the  Atchafalaya  River. 

The  dams  are  in  fairly  good  condition,  but  will  require  extensive 
repairs  in  another  year,  particularly  tlie  older  ones. 

No  work  was  done  during  the  past  year. 
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To  June  30,  1894,  there  bias  beeu  expended  on  the  improvement  of 
Bayou  Coiirtableau  the  sum  of  $31,036.48. 

For  coutiuuing  the  improvement  by  constructing  dams  and  repairs 
to  those  already  built,  the  sum  of  $5,000  can  be  economically  expended 
daring  the  ensaing  year. 

Abstract  of  appropriations  for  improving  Bayoa  CourtableaUj  Louisianam 

By  act  of  Congress  approved — 

Jano  14,  1880 $7,500 

March  3,  1881 7,500 

Julys,  1884 4,000 

An^nst  5,  1886 • 5,000 

By  act  of  Congress — 

Of  August  11,  1888 5,000 

Approved  September  19,  1890 2,200 

Total 31,200 

Afonep  statement, 

July  1,  1893,  balance  anespended *$163.52 

July  1,  1894,  balance  unexpended 163. 52 

C  Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  J  nne  30, 1896   ,  5, 000. 00 
?  Submitted  in   compUauce  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 
[From  Jane  1,  1893,  to  M.iy  31,  1894.] 

Steamers 2 

Trips  made 27 

tonnage,  registered ^  7, 644 


Receipts  and  shipmenta  for  two  years. 


Articles. 


SHIPMENTS. 


Cotton  and  cotton  seed 


Total .  - 


BEOSIPTS. 


McT«lsAndl9e 

.  Grand  total 


Tear  endioj^  May  31 — 


1893. 


Tons. 


467 
2,075 
4,497 

107 


7.146 


14,848 


Value. 


$30,664 

55,347 

194,764 

5,654 


292,420 


7,702  !        385,100 


U77, 520 


1894. 


Tons. 


1,728 

1,014 

3,685 

68 


6, 495 


2,700 


9,195 


Value. 


$162, 05G 

31,  244 

126. 137 

4,374 


3  A  811 


162, 000 


485,811 


*  Six  dollars  and  seven  cents  of  this  amount  refunded  by  Southern  Pacific  Railroad 
Companv  on  account  of  overpayment  on  freight  charges  between  New  Orleans  and 
Morgjui  City,  L.». 
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Comparative  statement  of  receipig  and  shipments  for  five  years. 


Year  ending  May  31—  j     Tons-     !      Value. 


1890. 
1891. 
1892. 
1893. 
1894. 


35.867  p   $4,629,«84 


32.  G18 
20,041 
14.848 


3,917,344 
994,471 
877. 529 


9,195  i  483.811 


Long- con  tin  ac(l  low  water  over  the  bar  at  the  mouth  of  the  bayou  prevented  boats 
from  entering  until  late  in  the  season  and  after  much  of  the  crop  had  been  hauled 
for  shipment  by  railroad. 


S8. 

IMPROVEMENT  OF  BAYOU  TECHE.  LOUISIANA. 

Ordinarily  this  bayou  is  navigable  for  steamboats  throughout  the 
year. 

Prior  to  1886  logs,  snags,  and  impending  trees  obstructed  the  chan- 
nel, but  money  having  been  appropriated  the  stream  was  thoroughly 
cleared  of  such  obstructions  from  Port  Barre  down. 

In  1890  Congress  appropriated  $5,000  with  which  to  remove  the 
obstructions  that  had  found  their  way  into  the  bayou  since  1886. 

Operations  were  commenced  at  St.  Martinsville  in  October,  1891, 
with  hired  plant,  and  the  improvement  extended  to  a  point  about  59 
miles  below.  Work  was  discontinued  December  10, 1891.  The  main 
obstructions  removed  from  the  channel  as  the  result  of  the  year's  work 
were  238  snags,  144  piles,  98  overhanging  limbs,  36  overhanging  trees, 
30  fallen  trees,  50  sunken  logs,  18  floating  logs,  and  37  stumps. 

To  the  close  of  the  year  ending  June  30,  1894,  there  has  been 
expended  on  the  improvement  of  this  stream  the  sum  of  $54,435.01. 

The  improvement  of  the  Teche  can  not  be  considered  as  permanent^ 
as  sunken  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  constantly 
forming  obstructions  which  will  require  removal. 

The  navigation  of  the  stream  is  at  preseut  also  obstructed  by^shoals, 
on  which,  during  the  prevalence  of  northers  in  the  low-water  season, 
the  available  depth  is  frequently  not  more  than  3  feet.  These  shoals 
are  formed  by  material  washed  into  the  stream  from  the  large  drain- 
age ditches,  and  while  no  one  of  them  is  very  long,  they  form  a  series 
of  dams  over  which  it  is  impossible  for  the  steamers  to  carry  full 
loads.  The  evil  is  increasing,  as  every  year  new  ditches  are  opened 
and  old  ones  cleaned  out. 

It  is  generally  upon  these  shoals  that  the  sinking  logs  drop  out  from 
passing  rafts,  making  the  passageway  dangerous. 

As  the  low-water  season  occurs  at  the  time  of  marketing  the  crops, 
this  condition  is  becoming  of  serious  import  to  the  various  interests 
involved. 

It  is  believed  that  $30,000  can  be  most  advantageously  expended 
during  the  ensuing  year  in  dredging  and  removing  obstructions  from 
the  channel. 
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Ahairact  of  appropriations  for  improving  Bayou  Teohe,  Louisiana, 

By  act  of  Coug^ress  approved — 

July  11,  1870 $17,500 

June  14,  1880 • 6,000 

Marclk  3,  1881 20,000 

July  5,  1884 6,500 

September  19,  1890 5,000 

Total 55,000 

Money  statement. 

July  1,  1893,  balance  unexpended $612. 51 

J une  30.  1894,  amount  expended  during  fiscal  year 47. 52 

July  1,  1894,  balance  unexpended '. 564. 99 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    30, 000. 00 
>;  Submitted  in  compliance  with  requirements  of  Hcctions  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 
[From  Jane  1,  1893,  to  May  31,  1894.] 


Steamers 

Net  tonnage,  registered 

Trips  made 

Net  tonnage  for  the  1,233  trips 


Barires 


V 


27 

2,574 

1,233 

3,173,742 

185 

et  tonnage 146,700 

Trips  made 1,546 

Total  vessels 212 

Total  trips  made 2, 779 

I>raft  of  heaviest  steamer,  light,  2  feet ;  loaded,  5.6  feet.  Draft  of  heaviest  barge, 
light,  12  inches ;  loaded,  8  feet. 

Tbe  bayou  is  navigated  from  its  mouth  up  to  Breaux  bridge,  a  distance  of  145 
niileB.  The  upper  portion  of  the  bayou  is  becoming  difficult  of  navigation  by  caving 
banks  and  trees. 

BeceipU  and  ahipmenU  for  two  years. 


Articles. 


SHIPMENTS. 


Sugar- 

Kice .--..-... 

Potatoes  and  onions 


peoAiis    - 

Hides \-'i:'-\-{ 

Cotton  ana  cotton  seea 
Cotton-Bee«l  oil 


lilacellaneons — merohandiso,  lumber,  bricks,  etc. 
Total 

RKCBIPT8. 

Machinery,  merchandise,  coal,  sawlogs,  etc 

ii  rauid  total 

Io<-reaae  o'^^r  previous  year 


Year  ending  May  31 — 


1893. 


Tons. 


11. 
7, 
4, 


259 

829 

325 

62 

55 

97 

82 

39 

324 

170 


Tftlue. 


897 


25,  U5 


90,135 


115,280 


$3, 580,  3G1 

261,008 

123,  335 

1,  336 

6,054 

3,107 

4,680 

3,509 

38.  982 

17,600 


38,825 


4,  078,  797 


1, 675. 745 


5, 754, 542 


1894. 


Tons. 


47,305 

9,303 

1,536 

21 

16 

51 

22 

12 

4,076 

146 

375 

29,537 


92,400 


290,754 


383. 154 


261,814 


Value. 


$4, 841, 144 

210,802 

47, 355 

593 

2,312 

2,056 

360 

784 

230, 157 

11,869 

4,375 

159,915 


5,511,722 


1,887,067 


7,  378, 789 


Vft*2A,Ul 
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Comparative  statement  for  four  years. 


Year  ending  May  31— 


Tons. 


1801 
1802 
1803 
1804 


Valuo. 


26,005 

64,866 

115,080 

383, 154 


$1,715,026 

833.110 

5.  754, 542 

7,  378, 789 


There  a ro  three  ways  of  shipping  to  market,  one  by  the  all-water  route,  via  the 
Atchafalaya  and  Mississippi  rivers;  another  by  way  of  Bayou  Plaquemine  and  rail, 
and  the  third — the  one  almost  exclusively  used  because  of  its  certainty— is  by  steamer 
to  points  on  the  bayou,  and  thence  by  rail.  The  first,  or  all- water  route,  is  not 
entirely  satisfactory,  because  the  distance  to  be  traversed  is  so  much  greater  (270 
miles).  However,  a  steamboat  was  run  regularly  over  this  route  during  the  last 
four  months.  This,  together  with  the  attempt  of  the  Texas  and  Pacific  Railroad  to 
establish  a  connection  by  running  a  steamer  between  the  bayous  Teche  and  Plaque- 
mine  up  to  Indian  Village  (which  would  not  have  been  possible  except  for  the  dreds- 
ing  recently  done  in  Plaquemine),  resulted^  perhaps,  in  a  considerable  reduction  m 
freight  rates  made  since  by  the  other  competing  route,  i.  e.,  by  boat  and  from  the 
Teche  by  rail  direct,  the  route  over  which  90  per  cent  of  the  traflic  passes.  It  may 
1  e  that  this  reduction  was  made  for  the  effect  it  would  have  in  discouraging  cora- 
]  cting  carriers,  but,  in  any  event,  it  will  result  in  a  very  large  saving  to  the  Teche 
)  cople  in  freights,  the  saving  on  sugars  alone  amounting  to  $56,000  in  a  single  year. 
'J'he  permanency  of  this,  however,  with  the  certainty  of  even  further  reductions,  can 
1  u  best  and  only  obtained  by  the  building  of  locks  in  Bayou  Plaquemine,  thus 
r  opening  a  route  always  iiroferrcd  and  greatly  desired  because  of  its  being  so  much 
shorter,  quicker,  cheaper,  and  a  more  satisfactory  means  of  communication. 


IMPROVEMENT  OF  CHANNEL,  BAY,  AND  PASSES  OF  BAYOU  VERMILLION, 

LOUISIANA. 

In  1891  a  preliminary  examination  was  made  of  the  bayou,  bay,  and 
passes. 

A  i^roject  was  approved  in  1892  which  provided  for  the  removal  of 
sua*gs,  overhanging  trees,  and  logs  in  the  bayou,  and  the  driving  of 
guide  piles  in  the  bay  for  marking  the  channels,  at  an  estimated  cost 
of  $25,000. 

An  appropriation  of  $7,500  was  made  for  this  work  July  13,  1892. 

Bids  were  invited  by  advertisement  for  furnishing  a  suitably  equipped 
steamboat  for  the  work  in  the  bayou  and  bay.  The  proposals  submitted 
were  opened  October  7,  1892,  and  the  award  of  contract  was  made  to 
Victor  Von  Schoeler,  ot  Franklin,  La.,  for  the  best  and  most  suitable 
b(  at  of  those  offered. 

The  plant  contracted  for  consisted  of  a  stern-wheel  steamboat,  with  a 
crew  of  fourteen  men,  supplied  with  a  steam  capstan,  steam  winch,  der- 
rick, blocks  and  tackle,  and  one  electric  battery  for  removing  obstruc- 
tions, and  one  pile-driver  for  driving  guide  piles  in  Vermillion  Bay. 

The  contractor  commenced  snagging  operations  about  18  miles  above 
the  mouth  of  the  bayou  on  December  1,  1892.  The  work  was  carried  on 
up  the  bayou,  and  resulted  in  the  improvement  of  37 J  miles  of  channel 
by  the  removal  of  3,032  obstructions,  consisting  of  2,377  overhanging 
trees,  41G  overhanging  limbs,  110  snags,  68  sunken  trees,  36  stumps, 
and  35  logs.  The  contractor  completed  the  snagging  work  on  March  9, 
1893,  but  owing  to  the  loss  of  his  boat  he  was  unable  to  complete  the 
driving  of  the  guide  piles  in  the  bay  by  the  date  of  the  expiration  of  the 
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^ntract,  amcl  an  exteusion  of  time  to  July  31, 1893,  was  granted,  within 
Mcli  to  fi^nisli  this  work. 

The  work:  done  during  the  past  year  was  tlie  completion  by  the  con- 
tactor, oo.  July  25, 1893,  of  the  driving  of  the  60  guide  i)iles  for  mark- 
ing tlie  cliaxmel  in  Vermillion  Bay. 

The  Sinn  of  $10,000  can  bo  most  advantageously  expended  on  this 
improvementi  during  the  next  year. 
The  total  amount  expended  to  June  30,  1894,  was  $7,054.19. 

Ahitraci  of  appropriations  for  improving  the  channel,  hay,  andpaaaea  of  Bayou  Vermillion  ^ 

Louiaiana. 

By  act  of  Consrresa  approved  July  13,  1892 $7,500 

Money  statement. 

July  1,  1893,  l^alanco  unexpeuderl $1,  576. 80 

June  30,  ISSfi,  amount  expended  during  fiscal  year 1, 130. 99 

July  1,  1894,  balance  unexpended 445. 81 

{Amotuit  (estimated)  required  for  completion  of  existing  project 17, 500. 00 
Amount  that  c  an  be  profitably  expended  in  fiscal  year  endinj^  J  nne  30, 1896    10, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


[From  June  1,  1893,  to  May  31.  1894.] 


Steamers 5 

Trips  made 525 

Gross  tonnage,  registered 22,  286 

Schooners 7 

Trips  mado 84 

Gross  tonnage,  registered 7, 728' 

Barges 10 

Trips  made 607 

Gross  tonnage 26, 497 

Total  vessels 22 

Total  trips 1,216 

Total  tonnage  56. 511 

Draft  of  heaviest  vessels, light,  2^  feet;  loaded,  6  feet. 

No  new  lines  of  transportation  were  established  during  the  year. 

Jieceipta  and  ahipmenta  for  two  years. 


Articles. 


Lumber  . . . . 

Kico 

Cotton 

Cotton  seed. 

Woo«l 

Cattle 


liffercliandii»c 
Coal 


Total 


locreaJM)  over  provion*  year. 


Year  cniliog  May  31 — 


1893. 
Tons,     i      Value, 


1,200 

4, 200 

925 

1,100 

10.000 

75 

2.979 

957 

12.  570 

1.065 

$U,4O0 
83,200 

120.  250 
13.  21M) 
10,000 
50,000 

272,765 
31.900 

624,090 
6,660 


35,67]  I     1  227,365 


1894. 


Tons. 


1,135 
2,611 
201 
7,281 
2,497 


43,822 


8,151 


Value. 


V 


$33,000 
39,900 

122. 670 
21, 051 


25.  900 

284,852 

6,000 

374, 151 

12, 15J 


923,  777 


1372   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

S  lO. 

IMPROVEMENT  OF  MERMENTAU  RIVER  AND  TRIBUTARIES,   LOUISIANA- 

In  1891  a  survey  of  this  river  was  made,  including  its  tributaries  and 
course  through  Lake  Arthur  and  Grand  Lake  to  the  Gulf  of  Mexico, 
Louisiana. 

The  project  adopted  in  1892  was  estimated  to  cost  $23,615.25,  and  pro- 
vided for  the  removal  of  snags,  logs,  and  overhanging  trees  in  the  upper 
river  and  a  mud  flat  in  the  lower. 

July  13, 1892,  Congress  appropriated  $7,500  for  this  improvement. 

Bids  were  invited  by  advertisement  for  furnishing  a  suitable  steam- 
boat for  snagging  purposes.  The  bids  submitted  were  opened  October 
6, 1892,  and  the  award  of  contract  was  made  to  Harvey  &  Erlinger,  of 
Harveys  Canal,  Louisiana,  they  having  the  best  and  most  suitable  boat 
of  those  oftered. 

The  plant  contracted  for  consisted  of  a  stern- wheel  steamboat,  with 
a  crew  of  15  men*  supplied  with  a  st<eam  capstan,  steam  winch,  and 
2  derricks  for  removing  obstructions,  1  electric  battery  for  blasting 
stumps,  and  all  other  necessary  apx)liances  for  this  class  of  work. 

Work  under  this  contract  was  commenced  December  8,  1892,  at  the 
lower  end  of  Lake  Arthur,  and  proceeded  on  up  the  Mermen tau  River, 
improving  that  part  of  the  channel  most  used  for  a  distance  of  38  miles, 
by  removing  556  obstructions,  consisting  of  383  snags,  172  overhanging 
trees,  and  1  wreck.    The  contract  was  completed  March  7,  1893. 

The  sum  of  $10,000  can  be  advantageously  expended  on  this  improve- 
ment during  the  next  year. 

The  total  amount  expended  on  these  streams  to  June  30,  1894,  was 
$7,076.11. 

Abstract  of  appropriations  for  improving  Mermentau  River  and  tributaries,  Louisiana, 
By  act  of  Congress,  approved  July  13,  1892 $7, 500 

Money  statement, 

July  1,  1893,  balance  unexpended $44o.  97 

June  30,  1894,  amount  expended  during  tiscal  year 22. 06 

July  1,  1894,  balance  unexpended 423. 89 

(Amount  (estimated)  required  for  completion  of  existing  project 16, 115. 25 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867  iind  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 
[From  June  1. 1893.  to  May  31. 1894.] 

Steamers 6 

Trips  made 281 

Gross  tonnage,  registered 54, 027 

Schooners 4 

Trips  made 80 

Gross  tonnage,  registered 7, 200 

Barges 9 

Trips 75 

Total  tonnage 3, 000 

Total  vessels 19 

Total  trips 316 

Total  tonnage 64,227 

Draft  of  heaviest  vessel,  light,  2.8  feet;  loaded,  4  feet. 
No  new  linea  of  transportation  were  established  during  the  year. 
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Heceipts  and  ahipmenta  for  two  years. 


Articles. 


M*  . - 

'mt»er 

oo<l 

srchantlii»e 

Total  . 


Year  ending  May  31- 


1893. 


Tons. 


11,900 
150 

4,000 
200 


16,250 


Value. 


$309,400 

1,500 

4,000 

JO,  000 


324,000 


1894. 
Tons.         Value. 


4,2fi5 
240 
300 
632 


5,4U7 


$150,  000 

1,875 

1,875 

35,200 


188,950 


S  II. 


IPROVEMENT   OF  MOUTH  AND  PASSES   OF  CALCASIEU  RIVER,  LOUIS- 
IANA. 

In  1874,  and  again  in  1882-'83,  cuts  were  made  through  the  barsinO  al- 
fcsieu  Liake  above  Calcasieu  Pass.  The  dredged  channel  was  8  feet 
eep,  70  feet  wide,  and  7,500  long.  The  work  was  done  under  contract. 
The  channel  had  again  shoaled  in  1885  to  a  depth  of  3^  feet  and 
eeded  redredging,but  by  an  unfortunate  wording  of  the  appropriation, 
inds  in  hand  for  '*  improving  Calcasieu  River  "could  not  be  applied 
0  this  particular  work.  In  1886  this  was  remedied,  and  funds  here- 
ofore  appropriated  for  Calcasieu  River  became  available  for  both  the 
lass  and  river. 

Contracts  were  made  in  1886  for  building  two  revetment  walls  of 
piles  and  planks,  one  on  each  side  of  the  proposed  'Hit,  to  be  about  130 
Teet  apart,  each  to  be  a  mile  or  more  in  length,  and  between  these  to 
dredge  a  channel  100  feet  wide  and  6  feet  deep,  the  material  excavated 
to  be  thrown  outside  the  revetment  walls. 

The  same  contract  also  provided  for  the  excavation  of  a  channel 
through  the  bar  at  the  mouth  of  Calcasieu  River,  at  the  northern  end 
of  the  lake,  100  feet  wide  and  6  feet  deep.  Work  was  commenced  on 
the  revetments  in  the  winter  of  1886,  but  the  weather  was  so  severe 
that  the  contractor  and  several  of  his  men  died  from  sickness  due  to 
exiK>sure  on  this  work.  • 

In  the  spring  of  1887  work  was  resumed  by  the  administrator  of  the 
contractor's  estate,  and  the  revetment  nearly  completed.  At  the  date 
of  the  annual  repiort  for  1887  a  dredge  was  expected  to  begin  work 
within  a  few  weeks,  and  actually  arrived  there  about  the  middle  of 
August,  but  was  not  ready  for  work  until  the  last  of  November  on 
account  of  the  repairs  necessary  and  the  delay  in  making  them. 

About  the  middle  of  September,  when  it  was  thought  the  dredge 
would  be  ready  for  work  in  a  few  days  at  the  very  latest,  the  adminis- 
trator began  driving  down  the  planking  of  the  revetment  into  the  ditch 
the  water  had  dug  under  it,  but  after  one  day's  work  stopped.  No 
work  was  done  by  him  after  that  time,  and  the  contract  was  annulled 
January  3, 1888. 

Authority  was  obtained  from  the  Chief  of  Engineers  to  do  this  work 
by  hired  labor  and  open-market  purchase^  using  the  Government  dredge 
which  had  shortly  before  finished  the  improvement  of  Bayou  Terre- 
bonne. A  careful  examination  developed  the  fact  that  the  revetment 
was  so  badly  worm-eaten  as  to  be  worthless,  showing  thab  the  life  of 
timber  there  was  short.  Application  was  made  to  so  far  modify  the 
project  as  to  omit  the  revetment,  and  this  modifiation  was  appTOV^^Xyj 
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the  Chief  of  Engineers  January  12,  1888,    The  dredge  was  put  in  good 
condition  and  began  work  on  the  19th  of  March. 

Two  deck  barges  were  hired  and  arranged  for  use  as  dumi>  scows, 
but  two  days'  work  with  them  showed  tliat  the  wooden  shafts  or  Span- 
ish windlasses,  used  for  closing  the  dumping  doors,  were  not  strong: 
enough.  These  were  replaced  with  3-inch  iron  shafting  and  worked 
well.  The  material  taken  out  by  the  dredge  amounted  to  77,159  cubic 
yards,  completing  the  work  as  projected  August  31, 1888. 

In  1888,  |lO,0(W  was  appropriated  for  continuing  this  work,  but  as 
the  former  work  did  not  prove  to  be  permanent,  and  the  amount  was 
too  small  to  begin  operations  with,  it  was  held  subject  to  future  con- 
sideration. 

In  1890,  Congress  appropriated  $75,000  for  "  improving  the  mouth 
and  passes  of  Calcasieu  River  "  according  to  the  plan  reported  by  Maj. 
W.  H.  Heuer,  Corps  of  Engineers,  in  188G,  and  confirmed  by  Capt  W. 
L.  Fisk,  Corps  of  Engineers,  in  his  report  of  November,  1888. 

As  this  project  was  for  the  improvement  of  the  mouth  of  the  Cal- 
casieu River  by  means  of  jetties,  etc.,  which  must  be  built  in  a  very 
much  exposed  location  in  the  gulf,  the  amount  of  money  available  was 
considered  to  be  entirely  too  small  with  which  to  commence  operations 
economically,  and  was  accordingly  held  for  future  increase. 

The  act  approved  July  13,  1892,  appropriated  $100,000  for  the 
improvement  of  the  passes  and  river,  and  accordingly  a  contract  was 
let  for  the  construction  of  a  jetty  upon  the  east  side  of  the  channel 
across  the  bar  at  the  mouth  of  the  pass,  and  a  contract  for  10,000 
linear  feet  of  revetment  for  the  northern  side  of  a  channel  to  be  dredged 
through  the  bar  at  the  head  of  the  pass.  For  the  dredging,  although 
advertised,  no  bid  was  received  sufficiently  low  to  warrant  acceptance, 
and  acHiordiugly  authority  was  obtained  for  digging  tliis  channel  with  ' 
the  Government  dredge. 

The  10,000  linear  feet  of  revetment  was  completed  August  6, 1893,  ; 
the  contractor  using  in  its  construction  3,345  piles  and  44  barge  loads 
of  slabs.  In  November,  1893,  the  revetment  was  considerably  damaged 
by  storm,  and  $3,102.80  was  expended  in  its  repair.  A  subsequent 
storm  resulted  in  some  damage,  but  no  funds  are  available  with  which 
to  further  repair  the  structure. 

The  dredging  was  commenced  in  July,  1893,  and  considerable  prog- 
ress was  made,  barring  temporary  suspensions  for  repairs,  until  Feb- 
ruary, 1894,  when  the  dredge,  having  become  unserviceable  through 
decay,  was  hauled  out  and  put  in  thorough  repair,  since  which  date  no 
dredging  has  been  done.  Repairs  to  the  dredge  being  now  completed, 
work  will  probably  be  resumed  early  in  the  ensuing  year. 

The  material  removed  from  the  channel  during  the  year  amounted  to 
144,634  cubic  yards.    The  material  was  very  soft  and  flattened  oat 
without  making  a  bank,  as  was  expected.    In  consequence  the  revet- 
ment did  not  receive  the  protection  from  this  source  that  was  expecte*^ 
and  was  accordingly  nearly  swept  away  by  the  severe  storm  of  Novell^ 
ber,  and  still  further  damaged  by  the  storm  in  December  following.    ^ 
substantial  structure  for  the  breakwater  could  not  be  built  for  tl^^ 
allotted  amount  of  money  that  would  withstand  the  effect  of  stornt^' 
without  the  protection  of  the  earth  covering,  and  as  this  proved  to 
too  soft  to  be  of  any  use  the  wreck  was  inevitable  and  the  result  ve 
disappointing.    The  channel  dredged  has  remained  in  use  and  hf 
afforded  considerable  relief.    When  dredging  is  resumed  a  great^^ 
depth  will  bo  given  to  the  cut  with  tlie  hopes  of  securing  material    ^ 
greater  consistency. 
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The  contractors  continued  work  on  the  east  jetty  through  the  year, 
bat  owing  to  uufavorable  weather  retarding  operations  they  have  been 
granted  an  extension  of  time  until  August  1, 1894,  within  which  to  com- 
plete tlieir  contract. 

Tliis  jetty  will  be  similar  to  those  at  Sabine  Pass,  viz,  a  foundation 
mat  of  brush,  and  upon  this  a  riprap  structure  to  reach  2  leet  above 
mean  liigb.  water. 

The  east  jetty  has  now  a  total  length  of  G,857  feet,  the  material  used 
dnring  the  year  in  its  construction  being  26,029.43  tons  of  riprap  stone 
aad  1G,2€>5.56  square  yards  of  brush  mattress. 

The  effects  of  the  jetty  are  apparent  ia  the  change  in  direction  of  the 
ebannel  across  the  bar,  but  since  the  depth  is  about  the  same  as  usual 
it  is  not  believed  that  the  required  depth  can  be  secured  without  the 
assistance  of  the  west  jetty  and  perhaps  some  dredging. 

The  total  amount  exx>ended  on  the  Improvement  to  June  30,  1894, 
was  9174,544.46. 

Ahwiract  of  appropriations  far  improving  mouth  and  passes  of  Calcasieu  River,  Louisiana, 

By  act  of  Congress  approved — 

June  10,  1872 $15,000 

M*r«la  3,  1881 15,000 

By  act  of  Cougrees — 

Passed  August  2, 1882 10,000 

Approved  July  5, 1884 6,500 

Of  Atigust  11, 1888 ^ 10,000 

Approved  September  19, 1890 75,000 

ApproveilJuly  13,1892 100,000 

Total 231,500 

Money  statement. 

Jaly  X,  1893,  balance  nnexpended $175, 037. 05 

June  30, 1&54,  amoaut  expended  during  fiscal  year 118, 081. 51 

July  1,  1894,  balance  unexpended 56, 955. 54 

July  1,  1894,  outstanding  liabilities $26,558.05 

Jmlv-  1,  1894,  amount  covered  by  uncompleted  contracts 21, 929. 56 

48,487.61 

Jnly  1,  1894,  balance  available 8,467.93 

r  AJBonnt  (estimated)  required  for  completion  of  existing  project 425, 000. 00 

J  Amount  that  canbeprontably  expended  in  fiscal  vear  ending  June  30, 1896  350, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  feTATISTlCS. 

[From  Jnno  1,  1893,  to  May  31,  1894.] 
11 

Trips  made 704 

Het  tonnage,  registered 299 

Total  tonnage  for  704  trips 210,496 

SeliooneinB 28 

N4»«  tonnage,  registered 1, 280 

Trips  made 485 

Total  tonnage  for  485  trips 135,800 

Barges 10 

Tri  ps  made 312 

Grottft  tonnage 23, 400 

Total  vessels 49 

Total  trips  made ! \,^\ 

•aea^^a^ 


I>raft  of  heaviest  vessel,  light,  4  feet;  loaded,  G.6  feet. 
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Beceipis  and  tliipmenia  for  two  years. 


Articles. 


Lnmber 

Sblnglea 

Cotton 

Cotton  seed.. 

Kice 

Merchandise 


Total 

Increase  over  previoiiH  year. 


Year  ending  May  31 


1893. 
Tons.  Value.     '     Tons. 


1894. 


180,000 

6,000 

525 

550 

252 

20,218 


$990,000 

00,000 

68,250 

6,600 

6,000 

1, 010, 900 


207, 545       2, 141,  750 


289,253 

39,375 

571 


832 
14,942 


Value. 


$1,030,819 
78, 7U 
79,  ( 


26.550 
384,830 


344,973         1,600,574 


137, 428 


Calcasieu  River  ia  uavigated  105  miles  above  its  mouth.  The  board  of  trade  and 
mill  owners  of  Lake  Charles  contributed  $8,500,  besides  material,  for  use  in.  obtain- 
ing a  7-foot  depth  over  the  bar,  the  result  of  which  has  been  an  increase  in  arrivals 
Arom  the  gulf  and  a  reduction  of  $1.35  per  1,000  feet  in  the  cost  of  shipping  lumber, 
and  increasing  the  sales.  One  firm  alone  made  a  shipment  of  200,000  feet  to  Galves- 
ton, Tex.,  a  delivery  that  could  not  have  been  made  before  the  bar  was  dredged.  It 
is  claimed  that  the  Calcasieu  pine  is  especially  valuable  for  boat  building,  and  with 
an  assured  greater  depth  over  the  bars  the  shipbuilding  interests  of  Lake  Ch&rlei 
would  be  greatly  benefited. 


S    12. 

IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

TLe  original  depth  of  water  on  the  bar  obstructing  the  entrance 
to  Sabine  Pass,  Tex.,  did  not  exceed  6  feet.  Attempts  were  made  in 
1878  and  1880  to  increase  this  to  12  or  16  feet  by  dredging,  but  the 
dredged  channels,  being  unprotected,  soon  filled  up.  In  1882  a  project 
was  approved  for  improving  this  entrance  by  means  of  jetties  and 
dredging,  at  an  estimated  cost  of  $3,177,(506.50. 

Since  the  approval  of  this  project  there  has  been  appropriated 
$1,448,750.  A  total  of  $1,528,593.79  had  been  expended  to  June  30, 
1893,  of  which  sum  $1,208,593.79  was  expended  upon  the  present 
approved  project. 

At  the  start  the  jetties  were  built  of  layers  of  brush  and  rock  ballast, 
but  it  was  found  that  the  brush  which  was  placed  in  the  jetties  above 
the  bottom  course  almost  entirely  disappeared,  and  at  present  a  large 
brush  mattress  is  sunk  for  a  foundation,  and  the  rock  jetty  is  built 
upon  this  until  the  crest  is  about  2  feet  above  mean  high  water. 

Owing  to  the  bottom  upon  which  the  mats  rest  being  of  a  rather  yield- 
ing material,  some  subsidence  is  to  be  expected,  and  in  construction  an 
allowance  has  been  made  for  this,  but  upon  the  whole  the  subsidence 
has  not  exceeded  expectations.  Some  loss  of  height  also  results  from 
the  displacement  of  the  rock  by  wave  action,  and  since  it  is  impossible 
to  definitely  separate  this  from  actual  subsidence  it  has  not  been  possi- 
ble to  adjust  the  different  elements  of  jetty  construction  so  as  to  exactly 
meet  all  the  conditions  of  permanent  structure. 

CHANNEL  BETWEEN  JETTIES, 

During  the  past  year  dredging  was  carried  on  from  July  1,  1893,  to 
February  23,  1894,  on  which  date  the  contract  was  completed.  The 
quantity  of  material  removed  from  the  channel  between  these  dateo 
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amountecL  to  198,401.26  cubic  yards,  aud  since  the  conimoncement  of 
dredging  in  February,  1893,  357,777.84  cubic  yarJs. 

The  cliannel  is  now  100  feet  wide  and  full  10  feet  deep  at  mean  low 
tide  from  deep  water  in  tlie  pass  to  the  17-foot  contour  of  depth  in  the 
gnlf. 

No  appreciable  filling  has  occurred  in  the  channel  where  it  is  not 
protected  by  the  jetties,  as  was  thought  would  likely  occur.  The  man- 
ner in  iw'liicli  this  channel  beyond  the  Jetties  has  preserved  its  depth 
and  widtli  is  very  encouraging  indeed,  and  proves  that,  with  some 
further  extension  of  the  east  Jetty,  it  will  be  possible  to  maintain  a 
depth  of  water  at  this  entrance  far  greater  than  was  supposed. 
Although  the  channel  was  dredged  to  full  16  feet  depth  only,  vessels 
drawing  17.5  feet  have  passed  out  safely  and  without  delay. 

JETTIES. 

The  work  upon  the  west  jetty  was  continued  from  the  first  of  the 
fiscal  year  to  June  15,  1894,  the  contract  being  completed  on  the  latter 
date. 

The  material  placed  in  the  jetty  during  this  time  amounted  to 
39,150^9  gross  tons  of  riprap  Stone,  and  23,333.31  square  yards  of 
brush  mattress. 

The  east  jetty  has  a  total  length  of  17,100  feet,  16,615  feet  of  which 
was  raised  to  2  feet  above  mean  high  water,  35  feet  up  to  mean  low 
water,  and  the  outer  450  feet  consisting  of  foundation  work  only.  The 
crest  of  rock  section  is  9.8  feet  above  mean  low  water. 

The  west  jetty  is  14,875  feet  long,  6,609  feet  of  which  is  raised  to  2  feet 
above  mean  high  water,  and  7,966  feet  has  been  brought  up  to  mean 
^    low  water.    The  outer  300  feet  is  foundation  work  only. 

Some  slight  subsidence  of  the  east  jetty  has  been  noted;  about  9,000 
feet  has  settled  from  1^  to  2  feet.  Some  of  this  subsidence  must  be 
credited  to  disi)lacement  of  the  capping  stones  by  wave  action,  partic- 
ularly the  outer  3,000  feet,  where  the  top  of  the  jetty  is  now  only  about 
at  the  level  of  mean  high  water.  The  rock  section  has  am)arently  set- 
tled about  0.2  feet,  or  an  inappreciable  amount  practically.  There  is 
being  built  upon  this  rock  section  a  concrete  triangulation  station  for 
experimental  purposes.  It  will  have  a  height  of  11.3  feet  above  mean 
low  water  and  will  be  completed  early  in  July. 

The  west  jetty  has  not  settled  materially  beyond  what  was  due  to 
the  settling  of  the  mattress  at  the  time  of  construction,  which  has  only 
amounted  to  1.2  feet.  The  outer  end  is  about  2,000  feet  farther  out  in 
the  gulf  than  the  east  jetty,  and  although  without  the  protection  of 
heavy  capping  stones  has  stood  so  far  very  well. 

The  total  amount  expended  on  this  improvement  to  June  30,  1894, 
was  $1,716,091.96. 

^ibstract  of  appropriations  for  improving  harbor  at  Sabine  PasSf  Tex. 

From  act  approved  August  30,  1852  (survey) $5, 000 

Allotted  from  act  of  Congress  approved  June  10,  1873  (for  survey) 2, 000 

By  act  of  Congress  approved — 

March  3,  1875 20,000 

An^ust  U,  1876 38,000 

Jnne  18,  1878  (allotted) 30,000 

March  3,  1879 25,000 

June  14,  1880 50,000 

March  3,  1881 150,000 

By^act  o/ Congress  passed  August  2, 1882 1^,0^ 

KXa  94 87 
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By  act  of  Congress  approved — 

July  5,  1884 $200,0 

Augusts,  1886 198,7 

By  act  of  Congress  of  August  11, 1888 250,0 

By  act  of  Congress  approved — 

September  19, 1890 300,a 

July  13, 1892 S'AOi 

Total 1,768,7! 

Money  statement, 

July  1, 1893,  balance  unexpended $240, 156.S 

Juno  30, 1894,  amount  expended  during  fiscal  year 187, 498.1 


Julj\l,  1894,  balance  unexpended.. 
July  1, 1894,  outstanding  liabilities 

July  1, 1894,  balance  available 


52,fi58.( 

44, 310.  i 


8,347.1 


Amount  (estimated)  required  for  completion  of  existing  project 1,  728, 856. S 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin^^  June 

30,  1896 1,OOD,  000.1 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


[From  June  1, 1893,  to  May  31, 1894.] 


Vessels 

Trips....... 

Tonnage,  registered - 15,  ? 

Draft  of  heaviest  vessel  coming  in,  16.3  feet;  draft  of  heaviest  vessel  passing oi 
17.5  feet. 

Kcceipis  and  ahijnnenU  for  two  ycai'S. 


Lumber 

MerchaDilise. 


Total 


Rock 

Coal 

MerchaDcliBe. 
Brick 


Graud  total. 


Articles. 


SHIPMENTS. 


RECEIPTS. 


Year  ending  May  31 — 


1893. 


Tonfl. 


D,780 
450 


10,230 


3,200 

050 

500 

80 


Value. 


$117,060 
22,500 


139,560 


9,870 

3,800 

25,000 

2, 720 


15,050  1        180,950 


1894. 


Tona. 


28,892 
580 


29,  472 


13,  774 
2,700 
3,020 


46,066 


Increase  over  previous  year I      31, 916  ' 


Value 


$173, 


18B, 


48, 

11, 
36, 


280, 


99, 


Comparaiice  aiatcmeni  of  receipts  and  shipments  for  three  years. 


Year  ending  May  31 — 


1892. 
1893. 
1894. 


Tona. 


38,028 
15,050 
40,966 


Vain 


$225, 
180, 
280, 


&'^*up'V^vtiM  S-mU^lm-  S^^^ef-ftsTtfLdu 


B*««'\>  &0^timm^f^ 


M«WWC*lVi 


Ci^**f  jtJSfJ^^- 


r«<H*y»- 


-  PlA/V 
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S  13. 
IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

A.  survey  of  the  mouth  of  this  river  was  made  in  1871.  It  had  a 
channel  over  the  bar  3  J  feet  deep.  In  1872-'73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Texas.  The  information  obtained  did  not 
warrant  the  expenditure  of  any  money  for  improvement  above  Hamilton, 
Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3  feet 
depth  for  about  three  months  in  each  year. 

The  estimated  cost  of  improvement  over  this  stretch  of  river  b^"  the 
removal  of  obstructions,  such  as  logs,  snags,  fallen  trees,  etc.,  was 
$18,000. 

Congress  appropriated  $10,000  in  1878  for  the  improvement,  with 
which  a  channel  C  feet  deep,  70  to  100  feet  wide,  was  dredged  over  the 
bar  at  the  mouth. 

Ill  1879  Congress  appropriated  $6,000  more,  and  provided  for  a 
resurvey  of  the  rive^r  from  its  mouth  to  East  Hamilton.  After  the  sur- 
vey was  completed  it  was  deemed  advisable  to  spend  this  money  in 
improving  the  river  above  Orange,  and  cuts  were  made  from  the  maiti 
river  into  the  Narrows  and  at  Dead  Bend. 

Large  numbers  of  sunken  logs  and  snags  were  removed  from  the 
upper  part  of  the  Narrows,  enabling  vessels  of  5  feet  draft  to  get  30 
miles  above  Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more,  for 
this  river.  The  bar  at  the  mouth  had  again  shoaled.  This  was 
redredged  in  1881-'82  to  a  diepth  of  0  feet,  and  a  channel  100  feet  wide 
was  made  a  little  over  1  mile  in  length,  which  still  remains  in  fair  con- 
dition. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  was  in  a  suflBciently  good  condition  for  the  limited  com- 
merce which  it  carried,  this  money  was  held  for  further  use. 

An  examination  in  May,  1889,  showed  many  snags  and  some  shoal 
places  in  the  part  of  the  channel  known  as  the  Narrows,  and  as  some 
#4,000  was  available  for  work,  a  project  was  submitted  for  removing 
the  snags  and  closing  the  two  "Old  lliver"  branches  with  dams  of 
piles^  brush,  and  earth,  to  throw  all  the  water  into  the  Narrows. 

This  project  was  approved,  the  work  advertised,  and  contract  was 
entered  into  September  20,  1889,  with  the  Sabine  Tram  Company  to 
complete  the  work  by  December  1,  1889,  for  $3,047. 

The  smaller  dam  was  successfully  built,  and  most  of  the  piles  driven 
for  the  larger  one,  when  a  sudden  rise  in  the  river  washed  out  many 
of  them.  The  water  continued  rising  and  remained  so  high  that  satis- 
factory work  could  not  be  done,  so  that  the  contract  was  extended  to 
October  30, 1890,  by  the  Chief  of  Engineers.  Work  was  resumed  in 
September,  1890,  and  finished  in  December  of  that  year,  completing  the 
project. 

The  approved  project  of  1892  provides  for  the  improvement  of  the 
river  between  Sabine  Lake  and  Sudduths  Bluff  by  the  removal  of  snags 
and  other  obstructions,  at  a  cost  of  $10,000. 

July  13, 1892,  an  appropriation  of  $5,000  was  made  for  improving 
Sabine  River  up  to  Sudduths  Bluff,  Texas. 

Bids  were  invited  for  furnishing  a  steamboat  for  work  under  this  appro- 
priation. Those  receive<l  were  not  deemed  ad  van  tageous  to  the  Govern- 
ment, and  they  were  rejected  witli  the  approval  of  the  Chief  of  En<ri- 
neers.     The  work  was  readvertised  and  bids  were  opened  April  21, 1893. 
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The  award  of  contract  was  made  to  Liles  &  Allardyce,  of  Burke ville, 
Tex.,  for  the  best  and  most  suitable  boat  at  the  most  reasonable  price. 

The  plant  contracted  for  consists  of  a  stern-wheel  steamboat,  with  a 
crew  of  12  men,  a  steam  capstan,  hoisting  machine,  etc.,  electric  bat- 
tery, fuses,  and  dynamite  for  removing  obstructions  from  the  river. 

The  contractor  commenced  work  on  July  1, 1893,  and  completed  the 
same  on  September  26  following,  during  which  time  1,325  obstructioos 
were  removed  from  the  channel,  consisting  of  337  overhanging  trees, 
535  sunken  logs,  221  sunken  trees,  95  floating  logs,  64  snags,  41  over- 
hanging limbs,  and  32  stumps. 

The  work  was  commenced  at  a  point  18  miles  al>ove  Orange,  and 
resulted  in  improving  17^  miles  of  channel. 

It  is  estimated  that  $2,000  will  be  required  annually  to  keep  the 
river  in  condition  after  the  snags  are  removed. 

There  has  been  expended  on  the  improvement  of  this  river  to  June 
30,  1894,  the  sum  of  $39,531.97. 

Abstract  of  appropriations  for  improving  Sabine  Jtivery  Texas. 

Allottoil  from  act  approved  June  10,  1872 $2, 700 

By  act  of  Congress  approved — 

June  18,  1878 10,000 

March  3,  1879 6,000 

June  14,  1880 '. 5,000 

March  3,  1881 7,000 

By  act  of  Congress — 

Passed  August  2,  1882 4,000 

Approved  July  13,  1892 5,000 

Total 39,700 

Money  statement 

July  1,  1893,  balance  unexpended $4,904.96 

June  30,  1894,  amount  expended  during  fiscal  year 4,  736. 1*3 

July  1,  1894,  balance  unexpended.... 168.03 

{Amount  (estimated)  required  for  completion  of  existing  project 5,  000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  yearending  June  30,1896       5,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 
[From  June  1,  1893,  to  May  81,  1894.] 


6 


Steamers 

Trips  made 241 

Gross  tonnage,  registered 5'U 

Gross  tonnage  for  241  trips 128, 694 

Schooners 21 

Trips  made 72 

Gross  tonnage,  registered 513 

Gross  tonnage  for  72  trips 36,  936 

Barges 6 

Trips 117 

Gross  tonnage 3,  3.'il 

Total  vessels 33 

Total  trips 430 

Total  tonna'^e  of  the  total  number  of  trips 168, 964 

I»raft  of  heaviest  steamer,  light,  20  inches;  loaded,  4.6  feet. 
No  new  lines  of  transportation  were  established  this  year. 
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lieceipie  and  shipments  far  two  years. 


Articles. 


L.o-m1>er. . . 

Cotton -  - 

Cotton  s^e^d.. 

StaTf^« 

Wor.l 

Mexcbaiifliee . 


Total 


Year  ending  May  31— 


1893. 


Tons. 


137, 368 
1.750 
1,925 
4.000 
120 
1,200 


Increase  over  previous  year 


Value. 


$801,180 

227, 000 

23, 100 

318,000 

72, 000 

60,000 


146,363  I     1,501,280 


1804. 


Tons. 


230, 002 

1,170 

1,445 

2,000 

40 

800 


245, 657 


99, 294 


Value. 


fl,  047, 105 

151,000 

17, 325 

212,  000 

46,000 

45,000 

1, 518  630 


Steamers  ran  from  the  mouth  of  the  river  to  Logansport,  a  distance  of  508  miles, 
front  ^'liich  point  lighter  eteamers  run  300  miles  ahore  to  Longview. 

The  BtatisticH  given  in  this  report  are  for  the  lower  part  of  the  river. 

On  account  of  the  low-water  period  lasting  longer  than  usual,  a  lar^e  falling  off  in 
all  river  traffic  occurred,  with  the  exception  of  lumber,  much  of  which  was  rafted. 


S  14. 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

The  river  was  surveyed  in  1872  and  1873,  and  resurveyed  from  Bevil- 
I>ort  to  its  month. 

The  project  for  improvement  contemplated  the  dredging  of  a  channel 
over  the  bar  at  the  mouth  and  removal  of  obstructions  from  the  river 
between  Bevilport  and  Yellow  Bluff. 

In  1880  the  bar  at  the  mouth  was  dredged  and  a  channel  5  feet  deep 
and  30  to  60  feet  wide  was^'obtained.  The  obstructions  in  the  river 
betwtjen  Yellow  Bluff  and  Bevilport  were  removed  in  1882. 

The  original  estimate  of  the  cost  of  improvement  was,  for  work  at  the 
mouth  of  the  river,  $26,318.05;  and  for  up  river,  $15,000;  a  total  of 

$4i,:n8.05. 

The  bar  at  the  mouth  of  the  river  again  shoaled  until  at  extreme  low 
water  there  was  a  depth  of  about  3  feet  over  it. 

Tliere  is  very  little  commerce  passing  in  and  out  of  the  river,  but  as 
the  bar  at  this  place  was  the  shoalest  obstruction  between  the  gulf  and 
Beanmont,  Tex.,  and  the  money  was  available  for  dredging  the  bar,  it 
was  thought  advisable  to  reopen  this  channel. 

The  Government  dredge,  which  had  completed  work  at  the  head  of 
Calrasieu  Pass,  was  placed  in  good  repair  and  sent  over  to  the  mouth 
of  the  river  in  December,  1888,  for  the  purpose  of  redredging  the  chan- 
nel over  the  bar.  By  the  1st  of  May  following  the  dredge  had  removed 
55,482  cubic  yards  of  material  and  completed  a  5-foot  channel  on  the 
line  of  the  old  one,  of  which  traces  still  remained. 

The  total  amount  thus  far  expended  upon  the  improvement  of  this 
river  is  $28,842.16,  leaving  still  unexpended  $4,157.84. 

The  dredged  channel  can  not  be  expected  to  be  permanent  in  such  a 
broad  and  shallow  body  of  water  as  Sabine  Lake,  but  will  probably 
serve  all  the  necessities  of  the  commerce  using  it  for  several  years. 
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Abstract  of  appropriations  for  improving  Nechea  River^  Texas, 

Bv  act  of  Congress  approved — 

June  18,  1878 $8,000 

March  3,  1879 5,000 

Juno  14,  1880 3,000 

March  3,  1881 5,000 

By  act  of  Congress  passed  August  2,  1882 5,000 

By  act  of  Congress  approved  July  5,  1884 7, 000 

Total 33,000 

Money  statement, 

July  1,  1893,  balance  unexpended $4, 157.84 

July  1,  1894,  balance  unexpended 4, 157.  W 


COMMERCIAL  STATISTICS. 

[From  June  I,  1803.  to  May  31,  1894.] 

Steamers 2 

Trips  made 61 

Gross  tonnage,  registered 7, 805 

Schooners 2 

Trips  made 2 

Gross  tonnage,  registered 46 

Barges 4 

I'rips  made 13 

Gross  tonnage 4, 240 

Total  vessels 8 

Total  trips 76 

Total  tonnage 12,091 

Draft  of  heaviest  steamer,  light,  14  inches;  loaded,  4  feet. 

Keccipts  and  shipments  for  two  years. 


A-rticle«. 


Ij  umber 

Cotton 

Hides 

Wool: 

Cattle 

Hercliandiso 

Total. 


Year  ending  May  31- 


1893. 


Tons. 


75,630 

500 

18 

60 

600 

725 


V.ilue. 


$421,660 
65,000 
1,500 
36,000 
40,000 
36,250 


77, 533 


600. 410 


1894. 


Tons. 


164, 319 

183 

6 

20 

200 

800 


Value. 


165,528 


$493, 75i 
26,000 
5,000 
14,000 
13,000 
40,000 


593.754 


The  river  is  navigat<jd  from  its  mouth  to  Irish  Bay,  280  miles  above.  Since  the 
dccpcuing  of  the  water  to  16  feet  and  more,  at  Sabine  Pass,  the  lumber  business  of 
the  Ncches  River  haa  largely  increased^  sales  now  being  made  to  the  West  Indies, 
Mexico,  and  South  American  markets,  but  owing  to  several  shoals  in  Sabine  L^e 
vessels  can  not  get  into  the  river,  and  have  to  be  loaded  at  the  Pass.  A  much  larger 
part  of  the  lumber  is  carried  to  the  Pass  by  railroad  at  $1  per  1,000,  freight.  Were 
these  shoal  places  dredged  vessels  could  come  to  the  mills,  thereby  saving  the  $1  per 
1,000,  and  affording  besides  a  deep  and  safe  fresh-water  harbor. 


:> 
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S   15. 

kvimoving  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation. 

wreck:    of   dredge  boat  w.  h.  moon,  in  lake  pontchartrain, 

louisiana. 

Proposals  for  removing  this  wreck  were  invited,  and  contract  was 
ftwardeil  to  Mr.  William  G.  James,  of  New  Orleans,  tlio  lowest  bidder, 
in  the  sum  of  84yO.  The  contract  was  dated  December  16, 1893,  and 
approved  January  2,  1894. 

Work  was  commenced  on  January  11  and  completed  on  the  23d  of 
same  month. 

The  removal  was  accomplished  by  blowing  up  the  craft  with  dyna- 
mite.    ^Nothing  of  value  was  recovered  from  the  wreck. 


Abstract  of  proposals  received  for  removing  the  wreck  of  the  dredge  hoat  W.  H.  Moony  in 
Lalce  PontchartraiUf  Louisianaf  opened  at  New  Orleans,  La.,  December  6,  1SD3,  by  Maj, 
James  B,  QHiun,  Corps  of  Engineers. 


1  E.  A.  Conrad,  New  Orleans.  La 

2  Enocli  Townaend.  SonierH  Point,  N.  J 

3  Oeorgo  May  ley.  New  Orleans,  La  — 

4  i  Jobn  Hogiin,  Mobile,  Ala 

5  Uf*ner  &  Dawson,  New  Orleans,  La. . . 
G      William  G.  James,  Now  Orleans,  La. , 


$S48 
900 
550 
l.GOO 
800 
490 


WRECK     OF    TAfO    STEAMBOATS    IN    THE    GRAND   BIVER    AND   PIGEON 

BAYOU  ROUTES,   LOUISIANA. 

Bids  were  invited  for  removing  one  of  these  wrecks,  the  steamboat 
G.  W.  Ander807ij  in  Grand  River,  Louisiana.  The  proposals  were 
oi>ened  December  G,  1893,  and  Messrs.  Usner  &  Dawson,  of  New 
Orleans,  La.,  the  lowest  bidders,  were  awarded  the  contract  for  the  sum 
of  $CoO.  The  contract  was  entered  into  on  December  15,  and  approved 
December  20,  1893. 

Tlie  contractors  commenced  work  on  January  4.  The  wreck  was 
blown  up  with  dynamite  and  entirely  removed  from  the  channel  by 
January  15, 1894.    Nothing  of  value  was  recovered  from  the  wreck. 

The  wreck  of  the  other  steamboat,  the  U.  H.  Barmorcy  in  Big  Pigeon 
Bayou,  Louisiana,  was  taken  from  the  channel  by  the  owner  without 
expense  to  the  United  States. 


Abstract  of  proposals  received  for  remoring  the  wreck  of  Ihc  steamboat  G,  W,  Anderson 
in  fwrand  liiver,  LoHisiana,  opened  at  Neto  Orleans,  La.,  December  6,  1893,  by  Maj, 
James  IS,  Quinn,  Corps  of  Engineers. 


-^^^  t  Name  nncl  address  of  bidder. 


1  /  Johnston  &  Townaend,  Somers  Point,  N.  J 

2  /  Jnter»tato  Transportation  Co.,  New  Orleans.  La 

f  /  T/«ner  Sc  I>a-w8on,  New  Orleans,  La 

4  I  "iKiJii*"*  ^'  J*"**^*>  New  Orleans,  La 


Price  bid. 


\ 


$895.00 

1, 190.  50 

650.00 
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WRECK     OR     OBSTRUCTION     IN     SHIP     ISLAND     HARBOR,     MISSISSIPPI 

SOUND. 

Authority  having  been  obtained  for  removing  this  obstruction,  pro- 
posals were  invited  for  doing  the  work  and  opened  December  C,  1893. 

Messrs.  Johnston  &  Townsend,  of  Somers  Point,  N.  J.,  were  the 
lowest  bidders,  and  were  awarded  the  contract  for  the  sum  of  $895. 
Contract  was  datetl  December  28,  1893,  and  approved  January  C,  1894. 

The  work  was  commenced  on  January  10  by  blowing  up  the  obstruc 
tion  with  dynamite,  and  the  entire  work  was  completed  on  January  25, 
1894.    Nothing  of  value  was  recovered  from  the  wreck. 


Abstract  of  proposals  received  for  removing  a  wreck  or  ohstruciion  of  similar  character  is 
Ship  Island  Barbur,  Mississippi  Sounds  opened  at  Netv  Orleans,  La.,  December  6?,  IS93, 
by  Maj,  flames  B,  Quinn,  Corps  of  Engineers. 


1 
2 
3 
4 

6 
6 


E.  A.  Conrad.  New  Orleans,  La 

Jobnaton  &  ToVnsend,  Somers  Point,  N.  J. 

H.  C.  James,  Biloxi,  Miss 

John  HogaD,  Mobile,  Ala 

Usner  &.  Dawson,  New  Orleans,  La 

WilliaiTj  G.  J  ames,  New  Orleans,  La 


896 
2,300 
l,fK» 
1,800 
2,475 


I--* 
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CURINQ  MOUTH  OF  BAYOU  PLAQ!JEMINE,  LOUISIANA,  FROM  FURTHER 

CAVING. 


eport  of  capt.  john  millis,  corps  of  engineers,  officer  in 
charak^  for  the  fiscal  year  ending  june  so,  1894,  with  other 
documknts  relating  to  the  works, 

United  States  Engineer  Office, 

New  Orleans,  La.\  June  30,  18!)4. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
rorks  in  charge  of  this  office  under  the  Chief  of  Engineers,  U.  S. 
%.riny,  for  the  year  ending  June  30,  1894: 

5ECUR1NO  MOUTH  OF  BAYOU  PLAQUEMINE,  LOUISIANA,  FROM  FURTHER 

CAVING. 

This  bayou  was  formerly  an  outflowing  branch  of  the  Mississippi  River- 
It  left  the  river  at  tbe  town  of  Plaquemine,  La.,  and  after  a  course  o^ 
abovit  10  miles  began  to  branch  off  or  divide  into  an  intricate  network 
of  bayous,  the  whole  system  connecting  with  tbe  Atchafalaya  and 
Grand  rivers  and  with  Grand  Lake. 

While  the  bayou  remained  connected  with  the  Mississippi  it  was 
leveed  on  botb  sides  for  some  distance  down.  In  1865  the  levee  system 
on  the  west  bank  of  tbe  Mississijipi  was  carried  directly  across  the  head 
of  the  ba^'ou,  cutting  it  off  from  all  communication  with  the  Mississippi. 

By  the  river  and  harbor  act  of  August  11,  1888,  an  appropriation 
was  made  for  securing  a  navigable  channel  in  this  bayou  up  to  the  dike 
at  Plaquemine  and  for  preventing  further  caving  of  the  bank  of  the 
Mississippi  at  the  ''mouth"  (liead)  of  the  bayou,  to  secure  the  site  of 
the  locks  which  are  to  be  built  lor  opening  navigable  communication 
between  the  Mississippi  and  the  bayou. 

Tbe  work  of  bank  protection  was  placed  in  charge  of  this  office  by 
letter  of  May  15,  1889,  from  the  Chief  of  Engineers,  U.  S.  Army. 

The  plant  belonging  to  the  general  works  of  improvement  in  the 
^e^rtli  district,  Mississippi  River,  of  which  this  office  has  also  charge, 
was  thus  rendered  available  for  the  Plaquemine  work  at  such  time  as 
it  is  not  required  elsewhere. 

Up  to  the  date  of  the  last  annual  report  the  project  under  which  the 
work  had  been  prosecuted  contemplated  the  construction  of  a  series  of 
spur  dikes  normal  to  the  bank  line,  placed  at  intervals  of  700  to  1,200 
feet  along  the  caving  bank.  These  dikes  are  about  400  feet  long  and 
150  feet  wide,  and  are  built  of  brush  and  stone  on  a  similar  plan  to 
that  formerly  employed  for  the  works  of  bank  protection  in  New 
Orleans  Harbor. 

At  date  ot  last  annual  rei)ort  5  of  these  dikes  had  been  completed, 
3  above  the  entrance  to  the  proi)osed  locks  and  2  below,  and  8,405  tons 
of  rock  for  continuing  the  work  was  on  hand,  stored  on  the  bank  in  the 
vicinity. 

Caviiigr  l>etween  the  dikes  having  continued,  preparations  were  made 
to  make    certain  repairs  to  the  work  during  the  low-water  season  of 

V5^ 
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1893,  but  this  caving  developed  to  such  an  extent  tliat  it  became 
dent  that  effective  repairs  could  not  be  made  with  the  funds  availa 
Ac  in  the  case  of  a  portion  of  the  New  Orleans  Hjirbor  work,  it  becj 
evident  that  detached  spur  dikes  alone  were  not  effective  as  a  bi 
protection  in  this  locality,  and  a  project  was  therefore  submitted 
constructing  continuous  revetment  between  the  dikes  with  an  esti 
for  $72,000  in  addition  to  the  balance  on  hand. 

This  project  was  approved  and  the  amount  asked  allotted.     Un 
this  project  continuous  revetment  has  been  laid  during  the  past  sea 
which,  with  the  spur  dikes,  forms  a  continuous  protection  1,400 
long  below  the  site  of  the  lock  and  1,200  feet  above,  with  an  inte 
of  500  feet  opposite  the  lock  site,  which  is  left  for  excavating  thene 
sary  channel  to  the  lock.    The  revetment  has  an  average  widtli 
about  400  feet.  | 

The  lumber  for  the  work  was  procured  by  contract  in  New  OrIeJ^ 
and  towed  up  by  the  Government  tugs.  Willows  were  cut  and  loai^ 
by  hired  labor  at  Tunica  and  at  Lum's  Landing  on  the  Mississippi, 
rock  required,  except  that  already  on  hand,  was  obtained  by  cont 
and  delivered  on  board  Government  barges  at  Memphis.  It  was  q 
ricd  in  Arkansas  and  sent  to  Memphis  by  rail.  The  towing  was 
by  the  steamer  General  Keicton, 

The  work  of  sinking  the  mattresses  began  toward  the  lower  emKI 
the  revetment  and  progressed  upstream.    Caving  continued  atini^ 
vals  throughout  the  low- water  season  and  extended  upstream  uut||S 
reached  a  point  about  600  feet  above  the  upper  terminus  of  the  a 
son's  work.  ^S 

The  total  amount  of  revetment  constructed  during  the  season  w 
891>,500  square  feet,  at  a  field  cost  of  a  little  over  10  cents  per  square  f 

Abstract  of  amounts  allot icd  for  this  work. 

Mav  18,1889 $74 

October  15, 1890 « 

October  24, 1893 72 

Total 20( 

Tivaa  reservod  by  Chief  of  Engineers  for  oflice^xpenses: 

July  20,  1889 $170 

July  17,  1890 83 


Balance 20i 

Very  respectfully,  your  obedient  servant, 

John  Millis, 
Captain,  Corps  of  Engineer^ 
Bri^'.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

Note". — The  money  statement  for  this  work  is  consolidated  with  that  for 
improvement  of  Bayou  Plaquemlne,  Louisiana,  Appendix  S  6. 


Assistant  En^neer  William  Garvin,  who  was  in  local  charge  of 
work,  reports  as  follows: 

KEPOUT  OF   WILLIAM   GARVIN,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  May  14,  ISi 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  bank  protection,  imp] 
ing  Bayon  Plaquemine,  La. : 

On  August  14,  18C3,  I  was  relieved  from  duty  at  the  depot  in  New  Orleans, 

directed  to  take  charge  of  the  bank  protection  at  Plaquemine,  La.,  to  commence  d 

tiDg  willows,  and  to  make  a  survey  in  the  vicinity  of  the  proposed  repair  woj 

The  quarter  boat  Gamma  was  fumiBhed  with  provisions  and  the  necessary  to^ 


SiSS******'' 


—  Bank  Protection  — 
_      MISSISSIPPI  RIVERA 

*T.  AJ  Entrance  To 

^^\^  BAYOU   PLAQUCMINC  LA^ 
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and  -witli  3  "barges,  iu  tow  of  ^lo  tug  77Wa,  was  Btnrted  for  the  willow  grounds  on 
August  17-  Oaring  the  progress  of  the  work  at  willow  grounds  the  survey  was 
completed  at  Plac^uemiue,  all  borrow  pits  and  ponds  in  the  vicinity  of  the  dikes 
were  druiiied.  Mattress  ways  wore  built  on  the  bank  above  Dike  No.  1.  The  slope 
of  tb€5»e  ways  was  about  6.5  feet  horizontal  to  1  vertical.  They  were  built  for 
boldiuf^  6  franaes  100  feet  long,  or  a  capacity  of  60  by  100  feet  of  completed  mattress 
at  €5acK  lauucb.  In  the  month  of  November  the  ways  were  extended  to  top  of 
natural  bskuk  to  enable  the  same  quantityof  mattress  to  be  constructed  during  the 
risiue  river.  Eleven  pieces  of  lumber  3  by  10  inches  by  30  feet  were  purchased, 
and  ^o  remainder  of  the  lumber  used  in  constructing  the  ways  was  taken  irom  the 
depot  iu.  New  Orleans,  it  being  lumber  previously  used  on  floating  ways. 

On  October  6  the  estimated  quantity  of  willow,  2,922.88  cords,  had  been  cut  at 
TunicA  Bar,  and  the  quarter  boat  and  barges  towed  to  Plaquemine.  Mattress  con- 
struction ^as  commenced  on  the  morning  of  October  7. 

Iu  the  onrly  part  of  November  the  sum  of  $72,000  additional  was  allotted  to  this 
"work,  aii«l   the  plans  were  modified  to  include  the  laying  of  continuous  mattress 
revetment,  from  300  feet  below  Dike  No.  5  to  300  feet  above  Dike  No.  2,  leaving 
clear  tbe  l>auk  line  at  entrance  to  lock.     Early  in  November  the  work  of  cutting 
'willo'vrB  was  resumed  at  Lums  Bar,  and  the  first  barge  load  was  received  November 
20.      The   supply  of  willows  from  Tunica  Bar  was  exhausted  and  no  mattress  con- 
struction  was   done  during  the  month  of  November  until  willows  were  received 
from    Lums  Bar.     During  the  months  of  November  and  December  a  survey  was 
made  of  the  dikes  not  survey e<l  in  September,  and  a  part  of  work  done  in  Septem- 
ber -was  re8ur>'eyed  extending  over  caves  which  occurred  in  December. 

O'wing  to  the  late  date  at  which  the  additional  funds  were  allotted  to  this  work, 
the  loss  of  twenty  days  on  construction,  and  the  accident  to  first  mattress  below 
Dike  No.  3,  the  revetment  was  not  entirely  completed.  The  following  work  has 
been  completed  in  accordance  with  the  project: 

T^^o  mattresses  150  by  400  by  2.5  feet  were  sunk  below  Dike  No.  5,  completing 
300  feet  of  revetment.  Three  mattresses  150  by  400  by  2.5  feet,  and  1  mattress  120 
by  400  by  2.5  feet  were  sunk,  covering  the  interval  and  completing  the  revetment 
betweeu   Dikes  4  and  5. 

Two  uiattresses  150  by  400  by  2.5  feet  were  sunk  above  Dike  4,  completing  300  feet 
of  revetuient  extending  from  upper  edge  of  foundation  mattress  of  Dike  4  to  space 
left  clear  at  entrance  to  lock. 

One  luattress  150  by  400  by  2.5  feet  and  1  mattress  150  by  490  by  2.5  feet,  com- 
pletiui?  300  feet  of  revetment,  extending  from  lower  edge  of  foundation  mattress  of 
Dike  3  to  space  left  clear  at  entrance  to  lock. 

Two  mattresses  140  by  400  by  2.5  feet,  two  150  by  300  by  2.5  feet,  and  one  120  by  300 
by  2.5  feet  were  sunk  between  Dikes  2  and  3,  forming  280  feet  of  completed  and  420 
feet  of  incomplete  revetment.  The  3  upper  mattresses  cbuld  not  be  sunk  the  required 
len^^th,  owing  to  the  strong  current  and  largo  quantities  of  driftwood  flowing. 

In  addition.  1  mattress  150  by  400  by  2.5  feet  was  sunk  below  Dike  No.  3.  This 
was  the  first  placed. in  position  below  Dike  3.  In  sinking,  owing  to  the  velocity  of 
the  current  and  immense  accumulation  of  driftwood  above  the  mooring  and  rock 
barees,  the  mooring  wires,  H  inches  in  diameter,  extending  from  mooring  barge  to 
banlc,  cut  through  the  logs  used  as  dead-men  or  moorings,  the  entire  line  of  barges 
swnn^  around,  and  the  mattress  was  sunk  almost  parallel  with  bank  line.  It  was 
replaced  and  forms  no  part  in  the  general  project,  but  is  included  in  this  report  as 
one  of  the  mattresses  built  and  sunk.  A  total  of  13  completed  and  3  incomplete  mat- 
tresses, containing  899,500  square  feet,  were  built  and  sunk.  The  quantity  and  value 
of  the  material  used  in  construction  was  as  follows : 

9  368  cords  willow  brush  and  poles $18,  303. 98 

138  469  feet.  B.  M.,  3  by  6  inch  and  2  by  4  inch  lumber,  at  $9.35 1,294.69 

28S\49^  f©«^  B.  M.,  3  by  6  inch  and  2  by  4  inch  lumber,  at  $8.70  per  M 2, 492. 25 

S  OOOpouudbs  9-inch  steel- wire  spikes,  at  2.25  cents  per  pound 180.00 

4*0CO  pounds  9-inch  steel- wire  spikes,  at  2|  cents  per  pound 100.00 

260  pounds  9-inch  steel-wire  spikes,  at  2.4  cents  per  pound 4. 80 

14, 000  pounds  6-inch  steel-wire  spikes,  at  1.53  cents  per  pound 217. 00 

5  2CO  pouuds  6-inch  steel- wire  spikes,  at  1.8  cents  per  pound 93.60 

500  pouuds  3^-iuch  steel-wire  spikes,  at  2  cents  per  pound 10. 00 

900  pounds  34-inch  steel- wire  spikes,  at  2.4  cents  per  pound 21.60 

5€0  pounds  4 J-inch  steel-wire  spikes,  at  1.8  cents  per  pound 9.00 

5CO  pouuds  4|-inch  steel-wire  spikes,  at  1.85  cents  per  pound 9. 25 

2,391  pounds  No.  10  wire,  at2i^  cents  per  pound 63.79 

'j*4S7  pounds  No.  10  wire,  at  1.875  cents  per  pound 140.38 

5046  tons  rock,  at  $1.45  per  ton 7,316.70 

6,'719  tons  rock,  at  $3.17  per  ton 21,  299.  23 

Total 51,5^16.27 
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Mattress cubic  feet . .     2, 248, 750 

Mattress square  feet . .         899, 500 

Rock,  per  square  foot  to  sink pounds. .     26.  i589-f 

The  manner  of  constrncting  and  sinkine  the  mattress  was  practically  the  same  am 
followeil  in  the  New  Orleans  Harbor  and  described  in  previous  reports.  * 

The  first  mattress  was  sunk  on  November  7, 1893,  and  the  last  on  February  24, 
1894,  when  the  river  hud  attained  the  height  of  34.3  on  the  PIa<|ueminid  gauge. 

Five  thousand  and  forty-six  tons  of  rock  was  purchased  at  Memphis,  Tenn.,  and 
6,719  was  loaded  from  the  bank  opposite  Plaquemine.  All  lumber,  wire,  and  nails 
used  on  construction  were  purchased  in  New  Orleans.  The  total  cost  of  the  work  at 
PJnquemine  was  as  follows: 

Preparing  quarter  boat  and  barges,  loading  and  unloading  lumber  at  depot, 

New  Orleans $248.33 

Constructing  mattress  ways 167. 35 

Supervision 1,893.33 

Subsistence 9,a52.76 

Care  of  plant 1,826.56 

Tug  Tilda  J  salary  of  crew,  fuel,  and  material 2,  271-  34 

Tug  General  Ccmatock : 3,281.39 

Willow,  brush,  and  poles 18,303.98 

Rock* 28,615.93 

Lumber 3,786.94 

Nails,  wire,  and  other  material 912. 92 

Labor 19,102.83 

Total 90,063.66 

The  cost  of  mattress  per  square  foot  in  place  was  $0.100126+ ;  this  is  $0.01093  more 
thnn  the  cost  of  the  work  in  the  Southport  end  in  the  last  season  worked  there.  The 
additional  cost  is  due  mainly  to  the  additional  quantity  and  cost  of  the  rock  used, 
the  cost  of  543  cords  of  willows  lost  in  towing,  and  owing  to  the  strong  current  and 
driftwood  along  this  bank,  the  additional  care  taken  in  constructing,  poling,  and 
wiring  the  mattresses. 

Other  expenditures  were  as  follows : 

Surveys $253.51 

Drains 211.96 

Amount  not  charged  to  construction 465. 47 

Amount  charged  to  construction 90, 063. 66 

Total  expenditure  at  Plaquemine 90,  529. 13 

The  quantity  and  value  of  material  on  hand  when  work  was  suspended  was  as  fol- 
lows: 

16,200  pounds  6- inch  wire  nails,  at  1.6  cents  per  pound $259. 20 

7,800  pounds  9-inch  wire  nails,  at  2.40  cents  per  pound 187. 20 

5()0  pounds  3-iucli  wire  nails,  at  2.05  cents  per  pound 10. 25 

4,592  pounds  No.  10  wire,  at  1.875  cents  per  pound 86. 10 

61,161  feet,  B.  M.,  3  by  6  inch  lumber,  at$8.70perM 532.10 

140,327  feet,  B.  M.,  2  by  4  inch  lumber,  at  $8.70  per  M 1,220.84 

Total 2,295.69 

The  luattress  necessarv  to  complete  the  revetment  between  Dikes  2  and  3,  will  be, 
one  mattress  100  by  150 'feet,  one  200  by  150  feet,  and  one  120  by  200  feet,  a  total  of 
69,000  square  feet.  On  March  1  all  lumber  and  other  material  had  been  loaded  on 
barges,  all  lines  collected  and  coiled,  and  theentire  plant  put  in  condition  to  be  t-aken 
to  laying-uj)  quarters. 

Very  respectfully,  your  obedient  servant, 

William  Garvin, 
Assistant  Engineer. 
Capt.  John  Millis, 

Corps  of  Engineers^  U.  S.  A, 

*  The  cost  of  steamer  General  Netvtofi  towing  rock  from  Memphis  to  Plaquemine  luis 
not  been  included  in  cost  of  rock. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


REPORT  OF  MAJ.  J.  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Entrance  to  Galveston  Harbor/fexas. 

2.  Ship      Channel    in    Galveston    Bay, 

Texas. 

3.  Channel    in    West    Galveston    Bay, 

Texas. 


4.  Trinity  River,  Texas. 

5.  Cedar  Bayou,  Texas. 

6.  Buffalo  Bayou,  Texas. 

7.  Harbor  at  Brazos  Santiago,  Tex. 


United  States  Engineer  Office, 

Oalveston,  Tex.,  July  7, 1894.. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1894. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 


U  I. 


improvement  of  entrance  to  GALVESTON  HARBOR,  TEXAS. 

The  project  for  this  improvement  was  adopted  in  1874,  modified  in 
1880,  and  again  modified  in  1886,  the  object  being  to  deepen  the  channel 
so  as  to  admit  of  seagoing  vessels  of  the  deepest  draft  to  enter  the 
harbor. 

The  projects  of  1874  and  1880  contemplated  construction  of  two  jetties 
to  extend  into  the  Gulf  of  Mexico  to  concentrate  ebb  flow  upon  the 
outer  bar  in  the  Gulf,  and  also  to  effect  deepening  on  the  inner  bar  at 
the  entrance  to  Galveston  Channel,  these  jetties  to  have  their  origins, 
re8i)ectively,  at  Bolivar  Point  and  Fort  Point. 
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More  or  less  work  was  done  uuder  these  projects.  Under  that 
1881  a  jetty  was  built  from  Fort  Point  to  the  crest  of  the  onter  b 
but  it  was  not  fully  completed. 

The  project  of  1886  (that  now  in  progress  of  execution)  also  consi 
in  construction  of  jetties  to  extend  into  the  Gulf,  one,  the  south  jet 
starting  from  the  east  end  of  Galveston  Island,  and  the  other, 
north  jetty,  to  start  from  Bolivar  Point,  opposite;  or,  to  be  more  exs 
the  south  jetty  was  to  start  from  Fort  Point,  but  in  1888  it  was  decic 
to  connect  the  inner  end  of  that  jetty  with  the  relatively  high  groi 
upon  which  the  city  of  Galveston  is  built  by  a  stone  dike  known 
the  shore  branch. 

The  jetties  were  to  be  of  stone,  to  be  built  to  an  elevation  of  5 1 
above  mean  low  tide,  and  to  extend,  if  necessary,  to  the  contour 
30-foot  depth  in  the  Gulf,  their  sea  ends  to  be  7,000  feet  apart,  | 
action  of  the  jetties  to  be  supplemented,  if  need  be,  by  dredghig,  i 
south  jetty  to  follow  the  line  of  the  jetty  of  1881. 

The  natural  depth  upon  the  outer  bar  was  12  feet  and  that  upon  i 
inner  bar  13  feet  at  mean  low  tide.  The  general  plan  of  the  work 
shown  ux)on  the  accompanying  map. 

At  the  close  of  the  fiscal  year  ending  June  30, 1893,  the  progress  ins 
in  the  construction  of  the  jetties  was  as  follows: 

The  south  jetty  had  been  completed  for  a  distance  of  32,000  feet  a 
an  apron,  820  feet  long,  was  constructed  at  the  sea  end  to  prevent  scoi 
This  jetty  having  reiiched  the  outer  crest  of  the  bar,  its  further  ex 
sion  was  susi)ended  for  the  present. 

The  nortli  jetty,  commenced  in  April,  1893,  had  been  completed  f< 
distance  of  1,500  feet,  in  addition  to  which  2,100  feet  had  been  partii 
constructed. 

The  effect  of  this  work  was  plainly  shown  on  the  bars,  the  inner 
having  entirely  disappeared  and  the  depth  on  the  outer  one  havi 
increased  from  12  to  14  feet,  a  gain  of  2  feet. 

The  con3truction  of  the  north  jetty  was  continued  during  the  pre 
fiscal  year  and  good  progress  was  made,  it  having  been  completed 
a  distance  of  10,000  feet,  an  advance  of  8,500  feet  since  last  year, 
addition  to  which  0,200  feet  was  partially  constructed.    The  sea  en 
this  jetty  is  now  within  5,000  feet  of  the  outer  crest  of  the  bar. 

The  total  length  of  the  jetties  constructed  since  work  was  begu 
1887  is :     ■ 

Linear 

South  jettj ,  completed 32, 

South  jetty,  uncompleted 

North  jetty,  completed 10, 

North  jetty,  uncompleted 6, 

TotnlJune30,  1894 49, 

An  account  in  detail  of  the  season's  operations  is  shown  in  i|y 
accompanying  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  to  wh 
attention  is  invited. 

The  usual  annual  survey  of  the  bar  and  channel,  as  well  as  of 
harbor  generally,  was  made  in  May  and  June,  1894.  The  soundi 
show  a  channel  depth  of  14 J  feet  on  the  outer  bar.  The  effect  of 
north  jetty  is  now  beginning  to  manifest  itself.  The  bar  is  being  w 
away  and  is  very  irregular  in  contour,  showing  many  holes  and  lum 
the  12-foot  contour  has  moved  northward  and  embraces  a  inu<;]i  less  a 
on  the  bar. 

Galveston  Channel  has  deepened  and  now  has  a  maximum  deptli 
414  feet.    The  depth  on  the  inner  bar  is  24:J  feci,  an  increase  of  IJ  f( 
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wnee  Isi^st  year.    The  24-foot  curve  now  connects  Galveston  and  Bolivar 
cViauiiels. 

Til©  principal  cban  ges  in  the  x>osltion  of  con  tours  since  J  une  30, 1893,  are 
iho^^ii  on  the  accompanying  map,  on  which  the  soundings  are  reduced 
to  t\\e  plane  of  mean  low  tide,  and  are  as  follows: 

Tlic  18-foot  curve  inside  the  bar  advanced  3,200  feet  toward  the  same 
curve  outside.  The  12- foot  curve  on  the  bar  advanced  about  500  feet 
and  the  same  curve  south  of  south  jetty  receded  about  300  feet.  The 
18  and  24  foot  curves  outside  the  bar  advanced  about  500  and  400  feet, 
respectively. 

The  steam  propeller  contracted  for  during  the  previous  fiscal  year 
was  completed  and  delivered  at  Galveston  on  April  13,  1894. 

Amount  expended  under  all  projects  to  June  30. 1893 $3,  359,  639. 82 

Amount  expended  during  fiscal  year  ending  June  30, 1894 1, 008,  824.  68 

Totol  expended  to  J  une  30, 1894 4,368,464,50 

In  addition  to  which  the  sum  of  $100,000  subscribed  by  the  city  of 
Galveston  in  1883  was  expended. 

The  work  jb  located  in  the  collection  district  of  Galveston.     The  nearest  light- 
houses are  at  Bolivar  Point  and  Fort  Point,  at  the  entrance  to  Galveston  Bay. 

Ahafract  of  appropriaiioits  made  hy  CofigreB9 /or  improrivf/  harbor  ai  Galveeionf  Tex, 


By  act  of— 

July  11,1870 $25,000 

March  3, 1871 20,  000 

.June  10,1872 31,000 

June  23,1874 60,000 

March  3, 1875 150,000 

August  14, 1876 142,  000 

June  7,1878 75,000 

June  18,1878 50,000 

March  3, 1879 100,  000 

June  14,1880 175,000 

March  3, 1881 250,000 


By  act  of— 

March  4,1882 $100,000 

August  2, 1882 300,000 

Augu8t5,l886 300,000 

August  11 ,  1888 500, 000 

September  19,  1890 500, 000 

March  3, 1891 600,000 

August  5, 1892 450,000 

March  3, 1893 1,000,000 

Total 4,828,000 


Money  statement. 

July  1, 1893,  balance  unexpended $1,468,478.18 

June  30, 1S94,  amount  expended  during  fiscal  year 1, 008,  824. 08 

July  1, 1894,  balance  unexpended.. 459,053.50 

July  1, 1894,  outstanding  liabilities $222,16i.00 

Jul  V  1, 1894,  amount  covered  by  uncompleted  contracts 222, 662. 94 

444, 826. 94 


July  1, 1894,  balance  available . 


14,  826. 56 


{Amount  (estimated)  required  for  completion  of  existing  project 3, 650, 000. 00 
Amount  that  ran  be  profitably  expendrd  in  fiscal  year  ending  June 
30,  1896 1,000,000.00 
Submitted  in  compliance  "with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1»66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


heport  ok  mr.  e.  m.  iiautrick,  assistant  engineer. 

United  States  Engineeu  Office, 

Galveston,  Tex,,  June  SO,  1894, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  iinprov- 
ing  G»lveeton  Harbor,  Texas,  during  the  fiscal  year  ending  Jnno  30,  1894 : 

Candiiion  of  work  atheginning  of  fiscal  year, — South  jetty  was  comjjleto  to  tStation. 
wilh  a  nprap  apron  to  Station  828  -h  39. 
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North  Jetty  was  complete  to  Station  15,  'with  an  incomplete  portion,  inclading 
apron  of  2,100  feet,  to  Station  36.    Trestle  and  track  were  at  Station  38. 

Casualties. — The  weather  and  sea  were  more  or  less  favorable,  together  with  the 
protection  afforded  by  south  jetty,  for  the  prosecution  of  the  work  on  north  jetty, 
but  the  lack  of  protection  previously  afforded  by  south  jetty  as  the  work  advanced 
toward  the  Guli,  and  the  increased  strength  of  tidal  currents,  cause  a  discontinuance 
of  pile-driving  and  increase  the  difficulty  of  handling  floating  derricks  and  maoeu- 
vering  barges  and  tows,  under  conditions  of  weather  and  sea  which  were  not 
encountered  close  to  shore. 

During  the  equinoctial  gales  of  March,  1894,  also  at  other  times  strong  winds  from 
the  uortntast  and  easterly  quadrants,  accompanied  with  high  tides,  caused  heavy 
seas  to  wash  the  small  riprap  from  the  crest  for  distances  of  several  handred  feet 
in  places  where,  from  want  of  time  or  stress  of  weather,  it  had  been  impossible  to 
promptly  protect  the  crest  with  granite  blocks. 

During  a  thick  fog  on  the  10th  of  March,  1894,  a  steamship  ran  into  and  carried 
ftway  jetty  beacon,  which  marked  the  end  of  south  jetty.  The  caps  and  stringers 
between  Station  327  and  328  4-  39  were  also  carried  away,  leaving  a  few  piles  and 
partly  submerged  rails.  A  new  beacon  has  been  erected  farther  out  on  the  axis  of 
the  jetty,  35  feet  from  the  old  one.  • 

South  jeiiy  track. — The  portion  of  south  jetty  from  Station  0  to  81  -f-  28,  was  pat 
in  thorough  repair  during  May,  1894.  Over  this  section  of  the  track  nearly  all  of  the 
stone  for  both  jetties  has  been  hauled. 

The  rails  were  removed,  the  caps  and  stringers  properly  underpinned  and  shimmed, 
and  where  necessary  the  riprap  mound  leveled  off  to  receive  cross- ties  which  were 
drift-bolted  to  stringer;  the  rail  was  then  relaid  and  properly  spiked  to  tie.  From 
the  end  of  these  repairs  to  Fort  Point  Light- House,  abreast  of  Station  108,  the  track  is 
in  fairly  good  conaition  for  storing  and  switching  empty  cars  that  accumulate  from 
Bolivar,  but  fartlicr  gulfward  the  piling  is  so  worm-eaten  that  it  is  dangerous  to 
run  a  locomotive  over  the  trestle  and  track,  the  deterioration  being  rapid  when  not  in 
constaut  use  and  undergoing  repairs. 

Inspection  and  construction. — In  July,  1893,  the  inspector's  office,  railway  track 
scales,  and  scale  house  at  Bolivar  were  completed  and  the  inspection  and  weighing 
transferred  to  Bolivar  from  Fort  Point.  But  owing  to  i>oor  transportation  facili- 
ties from  Galveston  to  Bolivar  and  return,  and  the  contractor's  inability  to  have  the 
Government  employes  and  inspectors  on  the  work  at  the  proper  time,  quarters  were 
provided  alongside  the  inspector's  office,  in  which  the  Government  inspectors  and 
employ<^8  took  up  their  abode  in  September,  1893.  The  general  method  of  inspection 
and  construction  remains  the  same  as  explained  in  previous  annual  reports.  (Appen- 
dix U,  Annual  Reports,  Chief  of  Engineers,  1892  and  1893. 

Transfer  and  barge  line. — The  transfer  of  riprap  from  Fort  Point  to  Bolivar 
remains  the  same  as  explained  in  above  reports.  On  the  arrival  of  the  contractor's 
tug  Eortenscy  in  August,  1893,  a  barge  line  was  established  between  Clinton,  in  Har- 
ris County,  on  Buffalo  Bayou,  ana  north  jetty,  Bolivar,  Galveston  County.  The 
barge  line  so  far  has  only  handled  granite  blocks.  The  weight  of  the  granite  was 
computed  from  displacement  of  barges,  but  this  becoming  unsatisfactory  the  present 
arrangement  has  been  Inaugurated,  and  is  as  follows : 

The  stone  is  delivered  at  Clinton  yards  on  cars  and  weighed  by  a  Government 
inspector  on  standard  railway  track  scales,  put  up  by  the  Government  at  that  place 
in  May,  1894.  After  being  weighed  the  cars  are  run  on  a  siding,  close  enough  to  the 
bayou  bank  to  enable  a  steam  derrick  to  transfer  with  facility  the  blocks  from  cars 
to  barge.  Another  inspector  keeps  the  number  of  blocks  on  each  car  with  the  car's 
number  and  initial ;  also  number  of  cars  on  each  barge  and  name  of  each  barge,  not- 
ing any  blocks  that  may  be  lost  overboard.  This  information  is  forwarded  to  the 
Galveston  office.  The  weigher's  report  is  also  forwarded  with  car  number,  initiid, 
weight,  and  number  of  blocks  on  a  car. 

As  soon  as  the  barges  are  loaded  they  are  towed  from  Clinton  down  Buffalo  Bayon, 
San  Jacinto  River,  through  Morgan  Oanal  and  Cut,  ship  channel,  Galveston  Bay, 
to  north  jetty,  Bolivar.  On  their  arrival  off  Bolivar  transfer  wharf,  the  barges  are 
measured  while  loaded  for  displacement.  They  are  then  towed  to  the  front  and 
unloaded  by  a  floating  derrick  which  handles  and  transfers  block  by  block  from 
barge  to  riprap  mound.  The  size  and  quality  of  the  block  and  the  loss  occasioned 
by  the  carelessness  of  the  derrick  gan^  or  faulty  mechanical  appliances  are  noted 
by  an  inspector.  As  soon  as  the  barge  is  unloaded  it  is  measured  light  for  displace- 
ment. The  weight  of  stone  is  then  computed  from  the  measurements  taken  on  the 
barge,  loaded  and  unloaded.  The  tonnage  thus  determined  from  displacement  is 
forwarded  to  Galveston  to  be  compared  with  the  Clinton  tonnage  from  track 
scales. 

The  barge  line  started  with  three  barges  in  August,  1893 ;  another  was  added  in 
September,  1893,  and  a  fourth,  with  a  water  barge,  in  December,  1893 ;  in  all,  five 
stone  barges,  one  transfer  barge,  one  water  barge,  tended  by  two  tugs  with  doable 
c  rews^  towing  and  transferring,  and  when  necessary  working  night  and  day. 
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>  stone  l>arges  have  a  capacity  of  750  tons,  but  are  loaded  to  only  570  to  650  tons, 
ding  to  the  depth  of  water  in  Buffalo  Bayou.  All  the  granite  for  the  north 
has  been  transported  by  the  barge  line,  except  771  cars,  which  were  trans- 
l  throiigli  Oalveston  and  unloaded  from  trestle  to  relieve  the  accumulation  at 
ton  yards. 

icral  progress  andtidvance  of  the  work. — The  first  half  of  the  fiscal  year  the  work 
etarded  by  lack  of  material,  water  for  steam  purposes,  and  floating  tonnage, 
>y  tbe  addition  of  two  more  stone  barges  and  one  water  barge  the  capagity 
iming  was  increased  to  $90,000  per  mouth.  The  earning  capacity  can  be  fur- 
increased  to  $120,000  per  month  by  the  assistance  of  another  floating  derrick  or 
contrivance  to  place  block  and  keep  the  completed  portion  of  the  jetty  within 
nable  distance  of  the  incompleted  work.  At  present  for  want  of  another  der- 
tbc  completed  portion  is  6,200  feet  behind  the  incompleted.  In  an  engineering 
u  of  view  tbis  is  no  detriment  to  the  work,  as  it  allows  consolidation,  flattening 
lope,  and  settlement  of  the  riprap  mound  before  the  addition  of  the  granite- 
c  covering  and  protection. 

Rdi/toit  of  the  work. — The  condition  of  the  work  on  the  north  jetty  at  the  end 
le  fiscal  year  was  as  follows :  Jetty  completed  to  Station  100,  an  advance  of 
\  feet ;  riprap  mound  protected  with  granite  block  at  Station  120;  riprap'mound 
ean  low  tide  and  partially  protected  with  granite  block  at  Station  125;  trestle, 
kf  and  apron  at  Station  162,  an  advance  of  12,600  feet. 

NORTH  JKm'. 

Tablk  No.  1. — Shotoing  kind  and  amount  of  stone  placed  in  north  jetty. 


Month. 


1803. 


wt  . .  - 
imber 
ler  — 
mbcr. 
ober  . 


1894. 


T- 
lary 

I  — 


Total ,      10.1*0 


Cars. 

Riprap. 

Cars. 

Block. 

Total 
cars. 

Tom. 

Tons. 

1,011 

21, 264. 12 

282 

6, 086. 53 

1.293 

758 

16, 350. 00 

232 

6.  879. 40 

990 

814 

18, 496. 61 

376 

9, 381.  01 

1,190 

942 

20. 890. 26 

254 

6, 616.  07 

1,196 

860 

19, 908. 61 

268 

6, 814.  98 

1,128 

872 

• 

20, 352. 58 

289 

7, 400. 02 

1,161 

1,036 

25. 623.  08 

339 

8,682.08 

1,375 

414 

10,  739. 08 

453 

11,543.03 

867 

425 

10, 420.  40 

300 

7, 626.  43 

725 

810 

19.  705. 49 

898 

9.  062.  38 

1,208 

878 

21, 358. 72 

572 

13, 100.  66 

1,450 

1,320 

30,  087.  62 

408 

9. 730.  53 

1,728 

10, 140 

235, 197. 47 

4,171 

101, 962. 12 

14,311 

Xabi-K  No.  2. — Showing  average  cottt  per  linear  foot  hettceen  stations. 

[Cost  does  not  include  office  and  inspection  exjienses.] 


Stationn. 


O  -. 

4)  -  - 
lO  .- 
10  -. 

ro  .- 
»  -- 
»o  .. 
loo  . 

.  110 
»  120 


Depth  of  water. 

Distance. 

Max. 

Min. 

Feet. 

Feet. 

Feet. 

1,500 
500 

8.0 

0.5 

1,000 

11.0 

7.5 

1,000 

11.5 

9.0 

1,000 

11.5 

9.5 

1,000 

11.5 

6.5 

1,000 

8.0 

5.0 

1.000 

9.0 

6.5 

1.000 

12.5 

9.0 

1,000 

15.0 

11.0 

1,000 

19.0 

15.0 

1,000 

18.0 

16.25 

Cost  per 

linear 

foot. 


$15.53 
35.68 
67.65 

69.60 

71.27 

66.53 

70.06 

76.51 

100.96 

113.34 

124.75 

126.88 


Remarks. 


Shore  branch. 

Granite  on  crest;  none  on  Blo]>e. 
Granite  on  crest  and  on  slope 
from  station  24. 


^Quicksand  reef. 


>  Granite 
H    placed. 


unloaded     but     not 


ETiO  94- 


-88 


f 
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SOUTH  JETTY. 


Table  No.  3. — Showing  average  coat  per  linear  foot  between  stations. 
[Cost  does  not  include  office  and  inspection  expenses.] 


Stations. 


0  to  79-1-64 

79-f64to84+64.. 
84-f64to95+04.. 
85+64  to  107+64  . 
107+64  to  138+64 
138+64  to  144+12 
144+ 12  to  150.... 

150  to  160 

160  to  170 

170tol8D 

180  to  190 

190  to  200 

200  to  210 

210  to  220 

220  to  230 

230  to  240 

240  to  250 

250  to  260 

260  to  270 

270  to  280 

280  to  290 

290  to  300 

300  to  310 

310  to  320 

320*  to  328+39... 


Average 

Distance. 

depth  of 

water. 

Feet. 

Feet. 

7,964 

500 

3.00 

1,100 

2.45 

1,200 

1.50 

3,100 

6.70 

548 

9.50 

588 

7.50 

1,000 

7.30 

1,000 

&66 

1,000 

7.00 

1,000 

7.50 

1,000 

10.05 

1,000 

10.35 

1,000 

0.60 

1,000 

7.00 

1,000 

8.70 

1,000 

9.00 

1.000 

9.30 

1,000 

10.20 

1,000 

9.10 

1,000 

0.20 

1.000 

0.10 

1,000 

10.10 

1,000 

10.50 

839 

15.10 

Cost 

I>er  linear 

foot. 


Remarks. 


$19.44 


32.73 
26.40 
34.37 
69.77 
71.39 
58.40 
54.64 
53.82 
38.68 
41.93 
77.88  I 

79.28 
74.04 
70.62 
74.74 
78.58 
80.88 
87.84 
78.04 
72.19 
76.44 
76.87 
128.  22 
24. 03 


Shore  oonnection  across  old  chan- 
nel; average  heicbt,  1.07  feet 
above  mean  low  tMe. 


Clay  core. 
Do. 
Do. 


Granite  protection  from    Station 
194. 


End  of  mattress. 
Sand  foundation. 
839  feet  of  apron. 


'Apron  about  5  foot  thick  and  35  feet  wide;  all  riprap,  no  granite. 

Annual  survey. — The  annual  survey  was  commenced  in  May  and  completed  in  June, 
1894.  Levels  were  taken  over  the  axis  of  sonth  jetty  every  7^  feet  from  Station  SO 
to  Station  320.  Compared  with  the  profile  made  in  June,  1893,  there  is  a  slight  con- 
solidation over  the  wliole  jotty,  the  last  300  feet  in  the  gulf  showing  a  settlement  of 
about  1  foot.  The  apron  also  has  settled  and  consolidated  and  has  now  more  or  less 
sand  over  its  extreme  end.  The  clay  core  section,  between  stations  95  and  114  is  still 
undergoing  a  marked  consolidation.  The  shore  branch  from  Station 0  to  Station  80 
having  been  leveled  oft*  to  receive  railway  cross-tics,  there  can  be  no  comparison 
made  with  last  report  over  this  portion  of  the  jetty;  but  comparing  the  levels 
taken  in  November,  1893,  with  those  made  in  June  1893,  no  settlement  was  observed, 
and  as  there  has  been  no  storm  or  overflow  the  presumption  is  that  it  remains  prac- 
tically the  same  to  this  date.  Water  cross  sections  were  taken  500  feet  apart  and 
100  feet  out  on  both  sides  of  the  jetty  from  Station  100  to  the  end  of  the  work. 
On  plotting  and  comparing  with  last  year's  cross  sections  there  appears  a  general 
accretion  on  both  sides,  the  north  side  showing  a  banking  of  sand  against  the  jetty 
varying  from  1  to  8  feet  between  stations  160  and  240,  and  on  the  south  from  one- 
fourth  to  5  feet  between  stations  130  and  180.  This  accretion,  as  far  as  can  be  observed, 
fills  the  interstices  of  the  riprap  mound,  making  it  practically  water-tight  at  mean 
low  tide  as  far  out  as  Station  110. 

In  the  immediate  vicinity  of  south  jetty  apron,  on  the  north  side,  the  depth  of 
water  has  increased  from  1  to  4  feet,  the  maximum  depth  being  near  the  toe  of  the 
slo])e. 

Over  the  completed  portion  of  north  jetty  levels  were  taken  along  the  axis,  and 
cross  sections  every  100  feet  and  100  feet  out  from  axis.  These  sections,  compared 
with  sections  taken  from  month  to  month  as  the  work  progressed,  show  a  consoli- 
dation or  settlement  averaging  three-fourths  of  a  foot  from  Station  15  to  Station  70, 
with  a  maximum  of  1^  feet  between  stations  30  and  50,  where  soft  bottom  was 
encountered.  The  settlement  in  other  portions  of  the  work  may  be  partly  accounted 
for  by  the  nature  of  the  bottom,  which  is  more  or  less  of  a  quicksand  character. 

Galveston  Channel  has  deepened,  and  has  a  maximum  depth  of  41^  feet  between 
Red  and  Black  beacons. 

The  inner  bar  has  a  navigable  channel  depth  of  24^  feet,  an  increase  of  1  foot  in 
twelve  months ;  the  24-foot  curve  now  connects  Galveston  Channel  with  Bolivar  Roads. 

The  shoal  between  Buoys  Nos.  3  and  5  and  south  jetty  has  receded  toward  Fort 
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Point,  off  Buoy  No.  5,  and  moved  forward  toward  Buoy  No.  3.  The  extreme  end  of 
this  shoal  inside  the  12- foot  curve  has  worn  away,  giving  a  greater  depth  of  water. 
The  curves  of  depth  around  Bird  Island  Shoal  remains  about  the  same,  except  in  the 
immecliato  vicinity  of  north  jetty,  where  the  shoal  has  been  cut  throagh  on  both 
sides  of  the  jetty.  That  part  of  the  shoal  remaining  east  of  the  jetty  is  wearing 
a^way,  the  sand  being  deposited  in  the  angle  formed  by  the  jetty  and  Boliver  shore. 
The  chaniiel  between  Bird  Island  Shoal  and  Bolivar  is  filling  up  and  the  shore  Hue 
advancing;  at  the  root  of  the  jetty. 

I^e  outer  bar  between  the  lines  of  proposed  jetty  extension  is  wearing  away  near 
south  jetty,  and  the  deep-water  curves  inside  the  bar  are  approaching  the  curves 
in  the  ^alf,  bo  much  so  that  the  18-foot  curve  in  East  Channel  has  advanced  toward 
the  18- toot  outside  over  3,200  feet.  Near  north  jetty  the  18  and  24  foot  curves  out- 
side have  advanced,  but  ouly  about  one-sixth  to  one-eighth  of  the  distance  gained  by 
the  inside.  The  12-foot  curve  ou  the  bar  has  advanced  about  500  feet,  and  the  same 
cnrve  sonth  of  south  jetty  has  receded  about  300  feet. 

The  sontheast  channel  as  north  jetty  is  extended  fills  up,  and  a  new  channel 
forms  farther  gnlfward,  but  before  the  new  channel  has  time  to  scour  to  a  greater 
depth  the  Banie  filling  process  is  repeated,  leaving  knolls  and  holes,  so  that  there  is 
only  a  navigable  depth  of  a  good  14  feet,  but  this  14  feet  can  be  carried  over  a  chan- 
nel from  670  to  1,800  feet  wide,  with  14^  feet  in  a  more  tortuous  channel  from  300 
to  50O  feet  wide. 

A  fevr  lines  of  soundings  were  run  between  the  30  and  40-foot  curves  in  the  Gulf 
of  Mexico,  but  owing  to  unfavorable  weather  the  data  is  not  complete  enough  to 
forward  with  this  report. 

The  erosion  along,  the  beach  south  of  First  street  on  Galveston  Island  continues, 
and  the  accretion  north  of  same  street  is  advancing  gulfward,  but  in  a  greater  pro- 
portion. 

Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick. 
Aanetant  Engineer. 
Maj.  A.  M.  Miller,         ^^ 

Corps  of  Engineers^  T^^.  A. 


COMMKRCIAL  STATISTICS   OF   GALVESTON   HARBOR,  TEXAS,  FOR  FISCAL  YEAR  ENDING 

JUNE  30,  1804. 

Tonnage  of  resseU  and  revenue  collected. 

Steam  vessels  entered 295 

Sailing  vessels  entered 165 

Total 460 

Steam  vessels  cleared 252 

Sailing  vessels  cleared 141 

Total 393 

Total  tonnage  of  vessels  entered 524,  789 

Total  tonnage  of  vessels  cleared 462, 487 

Total  tonnage 987,276 

Duties  on  imports  collected $73,332.66 


Amount  and  value  of  freight  skipped. 


Articles. 


Cottmi  (1,027,3«7  bales) 

C«t«a  prodocts 

Ore 

Waol 

Grain 

Geacrml  mercbandise. . 

Total 


Tons. 


Approximate 
value. 


239  J  83 

80,474 

531 

5,542 

10,940 

18,000 


$:^,  504, 000 
1, 600.  000 

124,  000 
1,241,000 

224,000 
3, 220, 000 


354,679  !      44,003.000 


Approxiniato 

freight 

charges. 

f2, 796, 000 

402,000 

3,000 

77,000 

43.000 

160.000 


3, 481, 000 


• 

Decrease  of  freight  carried  over  last  year,  15,569  tons. 


1396      REPORT    OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


Comparative  statement  of  commercial  statistics  of  the  port  of  Galveston  j  Tex.,  for  fiscal 

years  1890  to  1894. 


Year. 


18D0 
18!»1 

18U4 


Vcseels 

pntered. 

VeaseLs  cleared. 

Steam. 

Sailing. 
145 

St«am. 

Sailing. 

302 

304 

118 

242 

139 

345 

96 

345 

137 

342 

62 

300 

114 

295 

36 

2d5 

165 

252 

141 

1 

ToDDiige. 


Entered. '  Cleared,   f 


501, 695  i 
544,862  I 
587.  216  I 
497,150 
524,789 


492.  G77 
529. 068 
547.110 
489, 563 
462,  487 


Total 


994. 372 

1,073,930 

1,  i:U,  326 

986.713 

987.276 


Transported, 


Yciir. 


I 


Cotton. 


Tons. 


1890 22.3,486 

1891 2.*)8.f):{8 

1892 287.377 

189:t 242.515 

1894 239, 18:i 


Cotton 
prodnctH. 


Tons. 
79.140 
44,182 
62, 114 

82,  808 
80,474 


Corn 

and 

wheat. 


Tom. 


Ore. 


Tons. 


23,068 
36, 330 
10.949 


6,923 

8,100 

1,418 

531 


Ton». 
6.883 
6,847 
6,974 
3,832 
5,542 


Genernl 
merchan- 
dise. 


Ton». 


14. 028 
5,778 
3,345 

18,000 


Total 
weight. 


Tons. 
309,509 
330,618 
393,411 
370.  248 
354, 670 


ITotal  value. 


$.51,  558. 115 
59,  634. 000 
51,  260,  OOti 
51.250,OiiO 
44,  003. 000 


U    2. 
IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

A  project  for  this  iniprovement  was  adopts  in  1871  and  modified  in 
1877;  a  subsequent  modification  became  necessary  in  1892,  owing  to 
the  acquisition  by  the  United  States  of  the  Morgan  Out  and  Canal, 
formerly  owned  by  the  Buffalo  Bayou  Ship-Channel  Company,  together 
with  its  charter  and  rights  under  it.  The  cut  and  canal  extends  irom 
the  end  of  the  ship  channel  in  Galveston  Bay  through  Morgan  Point 
to  the  San  Jaeinto  River,  a  distance  of  5.4  miles>  and  is  now  consid- 
ered part  of  the  ship  channel  proper. 

The  project  as  modified  in  1892  consists  in  excavating  a  channel,  at 
least  100  feet  wide  and  12  feet  deep,  from  Bolivar  Channel  through 
Galveston  Bay  and  the  Morgan  Cut  and  Canal  to  the  San  Jacinto 
Kiver,  a  distance  of  24.33  miles,  the  ruling  depth  from  Bolivar  Channel 
to  Morgan  Beacon  (18.9  miles)  being  8 J  feet,  that  froni  Morgan  Beaton 
to  Morgan  Canal  (4.8  miles)  being  Ih  feet,  and  the  depth  throngli  tiie 
canal  (0.63  mile)  being  17  feet. 

This  work  is  one  link  in  a  waterway  connecting  Houston  with  the 
Gulf  of  Mexico,  the  other  links  being  the  San  Jacinto  River  and  Buf- 
falo Bayou. 

The  estimated  cost  of  the  ship-channel  improvement,  as  re\ised  in 
1892,  was  $890,175.44,  in  connection  with  which  it  was  stated  that  it 
would  require  an  annual  appropriation  of  $100,000  to  maintain  the 
channel  after  it  was  completed.  Dredging  was  carried  on  under 
appropriations  made  from  1875  to  1888,  and  a  channel  of  the  desired 
width  and  depth  had  been  excavated  from  Bolivar  Channel  to  the 
Morgan  Cut  by  July,  1889,  but  as  no  work  was  carried  on  from  then 
until  the  end  of  the  last  fiscal  year  the  channel  had  shoaled  to  8  feet^ 

The  work  of  the  fiscal  year  consisted  of  dredging,  repairing  of  bea- 
cons, and  in  the  erection  of  a  fence  around  the  Government  reservation 
at  Morgans  Point. 

Dredging  under  the  contra(it  with  the  Rittenhouse  Moore  Dredging 
Company,  entered  into  during  the  previous  fiscal  year,  began  July  17, 
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1893.  The  work  was  considerably  delayed  by  the  breaking  down  of 
the  drecl^e,  the  la<jk  of  sufficient  scows  to  transport  material,  and  bad 
weatber.  On  April  26,  1894,  the  contractors  replaced  the  old  with  a 
new  plant,  but  this  one  also  broke  down  on  May  10,  causing  a  loss  of 
twenty -eight  days'  time.  These  combined  causes  prevented  the  com- 
pletion of  the  work  before  the  end  of  the  fiscal  year. 

The  channel  was  dredged  between  the  Morgan  Beacon  and  the  Mor- 
gan Canal,  a  distance  of  4.8  miles,  the  location  being  practically  the 
same  as  the  old  Morgan  Cut  which  connected  the  ship  channel  with 
the  eanal.  The  length  of  the  completed  work  was  19,000  linear  feet,  of 
whieb  4,U00  feet  was  100  feet  wide  and  15,000  feet  was  75  feet  wide,  all 
tit"  it  being  9.5  feet  deep  at  mean  low  tide.  The  total  amount  of  material 
removed  was  153,370  cubic  yards. 

This  work  has  increased  the  average  depth  of  water  for  navigation 

from   8  to  9.5  feet,  an  increase  of  1.5  feet.    There  is  now  an  average 

depth  of  water  of  9.5  feet  from  Bolivar  Channel  to  the  Morgan  Canal. 

The  details  of  the  season's  operations  are  shown  in  the  report  of  Mr. 

Donald  Allen,  assistant  engineer,  which  is  forwarded  herewith. 

It  is  not  practicable  to  give  the  statistics  of  the  commerce  of  the  ship 
channel.      Almost  the  entire  floating  commerce  of  Buffalo  Bayou, 
Trinity  River,  and  Cedar  Bayou  is  carried  through  this  channel,  and 
the  commercial  statistics  are  given  in  the  reports  for  those  works. 
The  number  of  vessels  passing  through  Morgan  Canal  during  the  year 
vas  1,979,  of  which  1,109  were  northbound  and  870  were  southbound. 
It  is  believed  by  many  of  the  best  informed  men  of  Houston  that  the 
advantages  to  be  derived' from  enabling  seagoing  shii)s  to  reach  Hous- 
ton by  way  of  the  ship  channel  and  Buffalo  Bayou  will  be  vastly  greater 
than  the  cost  of  making  and  maintaining  the  channel.     The  annual 
report  of  Buffalo  Bayou  gives  as  full  statistics  of  the  freight  carried 
upon  that  stream  as  could  be  obtained.     It  is  carried  in  barges  draw- 
ing 5  feet  when  full  loaded  and  towed  by  tugs  drawing  7  feet  and  less. 
These  cross  Galveston  Bay,  but  the  depth  of  water  is  already  sufficient 
for  then).     A  large  portion  of  this  freight  would  be  loaded  directly  upon 
seagoing  vessels  if  they  visited  Houston.    One  item  of  shipment  by 
water  down  Buffalo  Bayou  from  Houston  during  the  past  fiscal  year 
was  275,378  bales  of  cotton. 

Total  expencled  on  this  improvemeut  to  June  30,  1893 $557,  315. 80 

Total  expended  during  fiscal  year  ending  June  30,  1894 40,  332.  78 

Original  estimated-  cost  of  tliia  work  as  revised  in  1892 896, 175.  44 

Aggregate  amount  appropriated  to  July  1,  1894 626,  5(X).  00 

AmooDt  expended  to  July  1, 1894 597,  648. 58 

The  amonnt  required  for  maintenance  after  the  completion  of  the  origi- 
nal excavation  (annually) 100,  000.  00 

The  work  is  located  in  the  collection  district  of  Galveston.  The  light-houses  on  or 
near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half-Moon  Shoal,  and 
R<r<itish  Bar. 

4h»tract  of  appropriationa  made  by  Congrew  far  improving  ship  channel  in  Galveston  Bay, 

Texas. 


Bv  act  of — 

'     March  3,  1875 $25,000 

August  4, 1876 72,000 

June  18,1878 75,000 

March  3, 1879 80,000 

June  14,1880 50,000 

March  3, 1881 50,000 


By  act  of— 

August  2, 1882..... $94,500 

August  11, 1888 100,000 

Septemher  19,  1890 40, 000 

July  13,  1892 40,000 

Total 626,500 


The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
eDding  June  30, 1896,  is  $200,000,  to  be  applied  to  dredging. 


\ 
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Money  statement, 

July  1»  1893,  balance  unexpended $69,184.20 

Juno  30, 1894,  amount  expended  during  fiscal  year 40, 332. 78 

July  1, 1894,  balance  unexpended 28,851.42 

July  1,1894,  outstanding  liabilities $8,031.66 

July  1, 1894,  amount  covered  by  uncompleted  contracts 18, 772. 82 

26,804.48 

July  1,  1894,  balance  available 2,046.94 

{Amount  (estimated)  required  for  completion  of  existing  project 269, 675. 44 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


report  of  mr.  donald  allen,  assistant  exgineer. 

United  States  Engineer  Office, 

Galveston,  Tex,,  June  SO,  1894, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  ship  channel  in  Galveston  Bay,  Texas,  for  the  fiscal  year  end  in  ir  June 
30,1894; 

The  ruling  depth  from  Bolivar  Channel  to  Morgan  Beacon  is  8.5  feet  and  the  average 
depth  9.5  feet,  and  from  Morgan  Beacon  to  Morgan  Canal  the  ruling  depth  is  7.5  feet 
and  the  average  9.5  feet. 

Through  the  canal  the  depth  remains  about  the  same  as  last  year. 

Dredging. — A  contract  for  redredging  Morgan  Cut  from  Morgan  Beacon  to  Morgan 
Canal  was  entered  into  with  the  Ritteuhouse  Moore  Dredging  Company,  of  Mobile, 
Ala.,  March  21,  1893,  work  to  commence  April  25,  1893,  and  to  be  completed  October 
25, 1893.  An  extension  of  time  to  July  25, 1894,  to  complete  the  contract  was  granted 
contractors. 

Dredging  was  not  commenced  at  Morgan  Beacon  until  July  17, 1893,  as  contractor's 

{dant  encountered  a  gale  in  the  gulf  on  the  way  from  Apalachicola  to  Galveston, 
osing  one  scow  and  damaging  the  dredge. 

After  work  commenced  much  time  was  lost  on  account  of  having  only  one  scow 
and  the  breaking  down  of  plant.    January  4, 1894,  contractors  secured  a  second  scow. 

On  March  19, 1894,  in  a  very  severe  gale,  both  scows  were  blown  ashore  "high  and 
dry"  west  of  Morgan  Canal,  and  a  channel  had  to  be  dredged  to  them  to  get  them  oflf. 
They  were  gotten  afloat  April  5,  1894,  but  had  to  go  on  the  ways  for  repairs.  Dredg- 
ing was  resumed  on  April  26, 1894,  with  a  new  plant,  the  old  plant  having  been  foand 
insufficient  for  the  work.  The  new  plant  lost  twenty-eight  days  between  May  10  and 
June  7,  1894,  on  account  of  dredge  breaking  down. 

The  total  amount  of  material  dredged  from  Morgan  Cut  at  the  close  of  the  fiscal 
year,  June  30, 1894,  was  153,376.22  cubic  yards. 

Total  length  of  completed  channel,  19,000  linear  feet  (4,000  linear  feet  100  feet 
wide  and  15,000  linear  leet  75  feet  wide),  all  of  it  91  feet  deep  at  mean  low  tide. 

There  remains  5,800  linear  feet  of  channel  to  be  dredged  to  reach  the  9|*foot  depth 
at  the  mouth  of  Morgan  Canal. 

Cut  at  Redfisk  Bar. — From  a  survey  made  in  December,  1893,  oi"  the  cut  at  Redfiah 
Bar,  it  was  ascertained  that  the  reefs  were  not  making  out  into  the  channel,  as  com- 
plained, on  the  west  side  of  the  cut  and  north  of  the  bar,  and  that  boats  getting 
aground  in  this  vicinity  was  due  to  their  being  entii'cly  outside  of  the  limits  of  the 
dredged  channel. 

Fence  at  Morgans  Point. — During  August,  1893,  a  fence  protecting  the  right  of  wa^* 
on  both  sides  of  Morgans  Canal  was  completed,  the  total  length  of  which  is  5,120 
feet. 

The  following  material  was  used  in  building  it: 

4  by  6  inch  8-foot  sawed  cypress  posts 505 

1  by  6  inch  20-foot  pine  planks^ .., 300 

Wire  nails ' pounds..       100 

Galvanised  steel  staples do 150 

Galvanized  barbed  steel  wire do 1,450 
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Beacons. — During  September,  189S,  ship  channel  beacons  (L.  B.  Nos.  2  to  16  inclu- 
sive, S.  B.  N.  B.  and  Morgan  Beacon)  were  repaired  and  repainted.  Beacon  No.  1, 
whicli  liiul  b«eii  knocked  down  by  a  boat,  was  raised  and  repaired  April,  18d4. 

All  beskcous  arc  in  good  shape  at  this  date  except  No.  10^  damaged  by  a  boat  run- 
ning si^ainst  it,  bat  it  is  still  standing,  and  No.  9  knocked  down  by  a  boat. 

Tug  lyorothtf, — For  safety  of  the  boat  and  protection  of  the  men  and  machinery  in 
the  open  bay,  it  was  found  necessary  to  erect  a  pilot  and  boiler  house  on  the  tug 
Dorothy  in  July,  1893.     - 

A  brass  condenser  was  put  iu,  replacing  an  iron  one  rusted  out,  January,  1894,  and 
tbc  engine  was  thoroughly  overhauled  in  April.  The  tug  is  in  good  order  at  this 
date. 

Very  respectfully,  j'our  obedient  servant, 

I^ONALD  Allen, 
Aaniatant  Engineer, 
Maj.  A.  M.  MiLLKR, 

Corjfs  of  Engineers,  JJ.  8,  A, 


U3. 

IMPROVEMENT  OF  CHANNEL   IN  WEST  GALVESTON  BAY,  TEXAS. 

West  Bay  is  an  expanse  of  water  between  Galvestpn  Island  and  the 
mainland,  and  extends  from  Galveston  Bay  to  the  west  end  of  Oyster 
Bay.  It  is  connected  with  the  Gulf  of  Mexico  by  San  Luis  Pass,  having 
a  tlei)th  of  7  to  8  feet,  and  with  Brazos  Eiver  by  the  Galveston  and 
Brazos  Canal,  in  which  the  depth  has  been  dredged  to  7  feet.  The 
natural  channel  through  the  bay  was  crooked  and  narrow,  iand  its  depth 
varied  from  2.5  to  5  feet. 

A  channel,  having  a  navigable  depth  of  5  feet,  was  dredged  through 
the  bay  in  1859  by  the  State  of  Texas;  it  had,  however,  shoaled  to  its 
original  depth  at  the  time  a  survey  was  made  in  1891. 

The  project  adopted  for  this  improvement  consisted  in  straightening 
and  widening  the  channel  to  200  feet  and  in  deepening  it  so  that  3.5 
feet  of  water  was  available  for  vessels  from  the  railroad  bridges  cross- 
ing the  bay  near  Galveston  to  San  Luis  Pass.  A  channel  100  feet  wide 
and  3  feet  deep  was  also^to  be  dredged  along  Christmas  Point  in  Oys- 
ter Bay  and  beacons  were  to  be  erected  in  the  bay  so  as  to  properly 
define  the  channel. 

Work  on  this  improvement  was  commenced  January  19,  1893,  a  con- 
tract for  dredging  having  been  entered  into  with  Mr.  Branch  T.  Mas- 
terson,  of  Galveston,  Tex.  At  the  close  of  the  last  fiscal  year  but  lit- 
tle progress  had  been  made,  owing  to  the  insuflficiency  of  the  contrac- 
tor's plant,  which  was  constantly  breaking  down. 

Dredging  was  continued  under  this  contract  during  the  present  fiscal 
year,  several  extensions  in  time  having  been  granted  the  contractor  in 
which  to  complete  the  work,  but  this  he  had  not  done  at  the  end  of  the 
fiscal  3''ear.  A  large  amount  of  time  was  consumed  iu  making  repairs 
to  his  i>lant,  so  that  the  work  accomplished  was  small.  The  channel 
across  Deer  Islands  Reef  had  been  nearly  completed,  only  a  small 
amount  of  work  south  of  the  islands  being  required  to  finish  it. 

The  dimensions  of  the  channel,  so  far  as  completed,  are  as  follows: 

Length,  4,723  feet;  width,  100  to  160  feet;  depth,  3.5  feet;  amount 
of  material  dredged,  8,327  cubic  yards. 

It  is  expected  that  the  work  at  Deer  Islands  will  be  finished  at  an 
early  date,  when  the  contractor's  plant  will  be  set  to  work  dredging  a 
channel  across  Karonkaway  Beef. 

The  details  of  the  season's  work  are  shown  in  the  report  of  Mr.  Don- 
ald Allen,  assistant  engineer,  which  is  forwarded  herewith. 
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Abstract  of  appropriations. 
By  act  approvedJuly  13, 1892 $15,000 

The  sum  of  $14,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1896,  in  completing  the  work. 

The  work  is  located  in  the  collection  district  of  Galveston,  Tex.  The  nearest 
light-houses  are  at  Half-Moon  Reef  and  Redfish  Bar,  in  Galveston  Bay,  and  at  Boli- 
var and  Fort  Point,  at  entrance  to  Galveston  Bay.  There  are  life-saving  stations  at 
Fort  Point  and  San  Luis  Pass. 

Money  statement, 

July  1,1893,  balance  unexpended $12,682.29 

June  30, 1894,  amount  expended  during  fiscal  year 3,  749. 82 

July  1, 1894,  balance  unexpended 8,  932. 47 

July  1, 1894,  outstanding  liabilities $489. 47 

July  1, 1894,  amount  covered  by  uncompleted  contracts 8, 443. 00 

8, 932. 47 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
Amountthatcanbe  profitably  expended  in  fiscal  yeai  ending  June  30,1896     14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  ok  mr.  donald  allen,  assistant  engineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  30,  1894, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  channel  in  West  Galveston  Bay ,  Texas,  for  the  fiscal  year  ending 
June  30, 1894: 

A  contract  for  dredging  was  entered  into  October  17, 1892,  and  approved  November 
2,  1892,  with  Branch  T.  Masterson,  of  Galveston,  Tex.  Work  to  commence  Decem- 
ber 1, 1892,  and  to  be  completed  March  31, 1893.  An  extension  of  time  to  July  31, 
1893,  was  granted  by  the  Department  and  further  extension  was  granted  in  a  letter 
August  12, 1893,  authorizing  this  office  to  treat  the  contract  as  stiU  in  force,  retaining 
the  right  to  annul  it  when  considered  expedient. 

The  ]>rogress  of  the  work  has  been  very  slow,  owing  to  the  totally  insufficient 
plant  of  the  contractor,  the  machinery  continually  breaking  down,  and  long  periods 
being  consumed  in  making  repairs  to  the  same. 

The  channel  north  of  Deer  Islands,  between  beacons  A  and  B,  was  completed  in 
April,  1894,  the  cut  being  2,700  feet  long,  160  feet  wide,  with  a  depth  of  3.5  feet  at 
mean  low  tide,  the  amount  of  material  excavated  being  7,069  cubic  yards. 

The  chaunel  between  Deer  Islands,  between  beacons  B  and  C,  was  completed  in 
May,  1894,  the  cut  being  2,0'So  feet  long,  100  feet  wide,  with  a  depth  of  3.5  feet  at 
mean  low  tide,  the  amount  of  material  excavated  being  1,258  cubic  yards. 

Making  the  total  amount  of  work  done  during  the  fiscal  year  of  completed  channel : 
North  of  Deer  Islands,  A  to  B,  2,700  linear  feet,  160  feet  wide,  3.5  feet  deep ;  between 
Deer  Islands,  B  to  C,  2,035  linear  feet,  100  feet  wide,  3.5  feet  deep;  total,  4,73-5  linear 
feet. 

Excavated  to  make  same : 

Cubic  yard«. 

Between  beacons  A  and  B , 7, 069 

Between  beacons  B  and  C 1. 258 

Total 8,327 

Seven  beacons,  to  mark  the  line  of  the  dredged  chatinel  in  the  vicinity  of  Deer 
Islands,  were  erected  in  April,  1894.  Four  of  them,  A,  B,  C,  and  D,  markmg  the  points 
where  the  channel  changed  direction,  are  constructed  of  a  single  pine  pile,  8  by  8 
inches,  20  feet  long,  driven  in  the  ground  about  10  feet.  The  pile,  to  protect  it  fit>m 
the  ravages  of  the  toredo,  is  encased  in  a  cast-iron  pipe,  penetrating  the  ground  not 
less  than  3  feet  and  rising  above  mean  low  tide  not  less  than  2  feet,  and  the  annular 


APPENDIX    U REPORT    OF    MAJOR    MILLER. 


1401 


to 


($pace  betT^een  the  pile  and  pipe  ia  filled  with  hydraulic  cement.  The  pile  is  sur 
mounted  by  a  signal  pole  and  slatted  ball  4  feet  in  diameter,  which  stands  from  20  t( 
25  feet  outof  the  water. 

The  intermediate  range  beacons,  E,  F,  and  G,  are  of  the  same  construction,  except 
the  piles  nro  not  encased  in  the  cast-iron  pipe. 
Very  respectfully,  your  obedient  servant, 

Donald  Allen, 
A  88U ia n  t  Engirt eer. 
Maj.  A.  M.  MiLLKR, 

Corps  of  Entjineers,  V.  S.  A. 


COMMERCIAL   STATISTICS  OF   WEST    GALVESTON   BAY,    TEXAS,    FOR  THE   FISCAL   YEAR 

ENDING  JUNE  30,  1894. 

Vessels  navigating  the  bay,  51  (5  steam  vessels,  6  barges,  and  40  sailing  vessels) ; 
leugtU,  20  to  141  feet;  draft,  3  to  5  feet;  tonnage,  3  to  240  tons. 

Amount  and  value  of  freight  transporleiU 


Artic1e«. 


Cotton  and  cotton  Heed 

LumlMT 

Cattle 

Geijcral  mercbandUe  . . 


Total 


Approxi- 
mate value. 


$335,000 

14, 000 

2.500 

860,  OUO 


711,500 


Increase  since  last  year,  5,113  tons. 

Comparative  aiatetnent  of  commercial  staiisHcs  of  West  Galventon  Batf,  Texas^  for  fiscal 

yeurs  1S93  and  1894, 


Year. 

Vewftfls 
U8iDg  bay. 

Maximum 

Maximum 
draft. 

Maximum 
tonnage. 

Freight 
transported. 

Total 

value. 

lagrt                

Xo. 
37 

51 

Feet. 
Ul 
141 

Feet. 

5 
5 

Tons. 
240 
240 

Tons. 
4,897 
10,  010 

$622. 477 

tigiA                    

711,500 

U  4. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

Trinity  Kiver  empties,  tlirough  several  mouths  or  passes,  into  Gal- 
veston Bay  near  its  uortlieast  extremity,  about  35  miles  from  Galveston. 
The  relative  importance  of  the  passes  appears  to  have  varied  consider- 
ably,  tlie  one  generally  used  by  vessels  of  late  years  being  the  Middle 
Pass.  Tbe  depth  in  this  pass  is  9  feet  or  more,  and  in  the  river  above 
16  feet  of  water  is  found.  Opposite  each  mouth  is  a  bar,  the  depth  on 
that  of  the  middle  pass  being  3  feet  6  inches.  The  trade  using  the 
river  is  caiTied  in  sailing  vessels  which  draw  from  3  feet  to  4  feet  8 
iiiclies,  and  in  order  to  accommodate  them  there  should  be  a  channel 

from  ^i  to  G  feet  deep. 

Tbe    project  for  this   improvement   contemplates  the  erection  of  2 

parallel  jetties  at  the  mouth  of  the  middle  pass,  placed  about  275  feet 

apart  and  extending  7,750  feet  into  Galveston  Bay,  also  iu  closing  the 

other  passes  by  submerged  dams 
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Previous  to  the  adoption  of  tliis  project,  a  cliaiiiiel  bad  been  dredged 
and  redredged  across  the  bar,  and  4,675  feet  of  east  and  west  jetty  bad 
been  constructed.  Owing  to  suspension  of  operations  and  natural 
causes  this  channel,  though  not  obliterated,  had  shoaled  considerably, 
and  of  the  revetment  only  2,100  feet  remained  in  good  condition. 

Subsequent  appropriations  were  applied  to  extending  the  west  jetty 
and  at  the  close  of  the  last  fiscal  year,  the  completed  length  of  this 
jetty  was  0,159  feet;  of  the  east  jetty  300  feet  was  still  in  good  condi- 
tion. The  depth  on  the  bar,  however,  remained  i^ractically  the  same, 
viz,  3J  feet  at  mean  low  tide. 

In  tlie  project  submitted  for  the  expenditure  of  the  amount  (§10,000) 
appropriated  by  act  of  July  13,  1892,  it  was  stated  that  as  this  amount 
was  inadequate  for  the  completion  of  the  project,  it  was  deemed  better 
to  apply  the  available  funds  to  some  method  of  immediate  benefit  to 
navigation.  It  was,  therefore,  recommended  that  the  west  jetty  be 
extended  about  1,200  feet,  to  a  point  where  it  would  meet  the  5-foot 
contour  of  the  bay,  and  that  a  channel,  5  feet  deep  by  100  feet  wide,  be 
dredged  connecting  the  inner  and  outer  5-foot  contours.  The  extension 
of  the  jetty  to  be  done  by  hired  labor  and  i)urchase  of  material  in  open 
market  and  the  dredging  by  contract. 

This  recommendation  having  been  approved,  bids  were  requested 
for  furnishing  the  lumber,  etc.,  required  for  the  construction  of  the 
jetty,  and  the  material  was  ordered  on  October  IG,  1893.  The  first 
delivery  of  lumber  ^^  as  made  November  3j  1893,  but  the  shipment  was 
not  completed  until  February  16,  1894,  owing  to  labor  troubles  at  the 
mills.  This  detention  prevented  the  commencement  of  the  work  until 
February  1,  1894,»when  a  party,  organized  for  that  purpose,  began  the 
construction  of  the  extension  to  the  west  jetty,  which  was  completed 
April  G,  1894, 1,200  linear  feet  having  been  constructed  at  a  cost  of  $4.34 
per  linear  foot  including  inspection.  The  work  was  greatly  retarded 
by  stormy  weather  which  also  increased  the  cost  of  construction.  The 
west  jetty  is  now  practically  completed  with  a  length  of  7,359  feet. 

On  December  20, 1893,  the  dredging  was  advertised,  and  bids  were 
opened  on  January  20,  1894,  the  lowest  bidder  being  Charles  Clarke 
&  Co.,  of  Galveston,  Tex.  A  contract  was  entered  into  with  them  on 
February  12,  1894,  to  do  the  work  which  was  to  be  completed  May  15, 
1894. 

Dredging  was  commenced  April  G  and  finished  April  23,  1894.  A 
channel  1,200  feet  long  and  5  feet  deep  at  mean  low  tide  was  dredged 
parallel  to  the  new  portion  of  the  jetty  and  20  feet  east  of  it,  and  the 
channel  along  1,000  feet  of  the  old  jetty  was  dredged  along  its  eastern 
edge.  The  amount  of  material  removed  was  6,62G  cubic  yards,  which, 
was  deposited  behind  the  jetty. 

This  comprised  the  work  of  the  fiscal  year,  and  has  resulted  in  an 
unobstructed  channel  over  the  bar,  having  a  width  of  100  feet  and 
depth  of  5  feet  at  mean  low  tide. 

The  details  of  the  season's  operations  are  shown  in  the  report  of  Mr. 
Donald  Allen,  assistant  engineer,  which  is  forwarded  herewith. 

A  special  agent  was  employed  during  the  year  to  keep  a  record  of 
the  commerce  and  tonnage  of  the  river.  Statistics  compiled  from  his 
report  are  herewith. 

Aiuount  expended  to  Juno  30,  1893 $56,  746.93 

Amount  expended  during  iiscal  year 8,  437. 83 

Total  expended  to  Juno  30,  1894 65,184.76 
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AhBfract  of  appropriations  made  hy  Congress  for  improving  Trinitg  Riter,  Texas. 

By  act  of — 

June  18,  1878 -. $10,000 

MareliS,  1879 2,500 

.Inno  14,  1880 4,000 

MaTcU3,  1881 10,000 

Aug^uat  2,  1882 8,000 

August  11,  1888 12,500 

September  19,  1890 10,000 

July  13,  1892 10,000 

Total 67,000 

Tbo  sum  of  $22,500  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1896,  in  completing  the  work. 

The  work  is  located  in  the  collection  district  of  GalTcston.  The  nearest  light- 
liouae  in  at  Redfisli  Bar. 

Money  statement 

July  1.  1893,  balance  unexpended $10, 253.  07 

June  30,  l^Ml,  amount  expended  during  fiscal  year 8,  437. 83 

July  I,  1894,  balance  unexpended 1, 815. 24 

{Amount  (estimate4)  required  for  completion  of  existing  project 22, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnue  30, 1896    22, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act^  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Jhstraet  of  proposals  for  dredging  in  Trinitif  River ^  TexaSf  receircd  in  response  to  advcr- 
iisemcmi  dated  December  20 y  1893,  and  opened  JanuafltlSOf  1804y^i  Galveston^  TVx.,  by 
MaJ.  A.  J/.  Miller,  Corps  of  Engineers, 


Xo. 


Naiuo  and  addreM  of  bidder. 


1  I  Cbas.  Clarke  and  Robert  P.  Clarke,  GalveatoD,  Tex 

2  I  J .  H-  Ilawtey.  Galveston,  Tex 


! 


Dredging 
10,000  cubic 
yards,  inqr*^ 
or  less,  per 
cubic  yard. 


Cents. 
40 


Amount. 


*  $3.  2.">» 
4,000 


*  Lowest  bid ;  acceptance  recommended. 


REPOKT  OF  MR.   DONALD  ALLEN,   ASSISTANT  ENGINEER. 


United  States  En'ginker  Office, 

Galveston,  Tex,,  June  SO,  1S94. 

Ma^or  :  I  have  the  honor  to  suhmit  the  following  report  of  operations  for  iiuprov- 
|jil^  Trinil^y  Bivcr,  Texas,  for  the  fiscal  year  ending  June  30,  1894 : 

Tbe  project  for  the  improvement,  approved  hy  the  Department  July  26,  1893,  Mas 
to  cxtentl'the  west  jetty  1,200  feet  to  the  point  where  it  would  meet  the  5-foot  cou- 
tour  of  the  ba3%  and  to  dredge  a  channel  100  feet  wide  by  5  feet  deep  at  mean  low 
title   Across  the  bar,  connecting  the  inner  and  outer  5-foot  contours;  to  construct 
the  jetty  by  hired  labor  and  to  bu^'  the  material  in  the  open  market,  it  being  con- 
fiidere<i  most  economical  and  advantageous  to  the  Government,  and  do  the  dredging 
by  contract- 
October  10,  1893,  bids  were  requested  to  furnish  the  lumber  delivered  at  the  month 
of  Trinity  River.     October  16, 1893,  the  offer  of  the  Liitcher  and  Moore  Lumber  Com- 
pany»  of  Orange,  Tex.,  to  deliver  the  lumber  at  $13  per  M,  being  the  lowest,  was 
accepted  for  immediate  delivery.    The  iron  work  was  let  to  the  ^tall  Iron  Works, 
of  0»lveston,  their  offer  being  the  lowest. 
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The  first  schooner  loaded  with  lumber  arrived  Novemher  3,  1893,  and  the  ship- 
ment was  not  completed  until  February  16,  1894,  the  delay  in  making  prompt 
delivery  being  due  to  labor  troubles  at  the  mills.  Owing  to  the  nonarrivaf  of  the 
lumber,  the  work  on  the  jetty  could  not  be  commenced  until  February  1,  1894.  On 
this  date  there  left  Galveston  for  Trinity  River  on  the  schooner  Andrew  lioden  a  force 
consisting  of  1  overseer,  1  engineer  of  pile-driver,  1  master  pile-driver,  1  blacksmith,  3 
carpenters,  4  laborers,  1  cook,  total  12  men,  going  via  Mt>rgan'8  Point,  where  a 
quarter  boat  and  a  barge  with  steam  pile-driver  and  blacksmith  shop  ou  it  were 
taken  in  tow,  arriving  at  the  mouth  of  the  Trinity  River  that  evening. 

On  February  2,  1894,  the  jetty  was  commenced,  and  it  was  completed  Aprit  6, 1894. 
It  commences  at  the  south  end  of  the  old  jetty  and  extends  south  to  the  5-foot  con- 
tour in  the  bay.  ^  It  is  1,200  feet  lou^,  and  cost  $4.34  per  linear  foot  for  labor,  mate- 
rial, and  inspectfon.  The  material  is  sawed  yellow  heart  pine,  and  it  is  constructed 
as  follows : 

A  row  of  ijiles  12  by  12  inches,  24  feet  long,  is  driven,  8  feet  centers,  with  an  aver- 
age penetration  of  16  feet,  in  the  ground,  and  standing  in  an  average  depth  of  four 
feet  of  water.     Tops  of  piles  4  feet  10  inches  above  mean  low  tide. 

On  the  west  or  opposite  side  from  the  channel,  and  against  the  line  of  piling,  two 
lines  of  stringer  pieces,  of  4  by  8  inches,  16  feet  long,  are  placed  to  break  joints;  the 
bottom  dtringer  8  inches  and  the  top  stringer  3  feet  4  inches  above  mean  low  tide, 
respectively.  Against  these  stringers  the  sheet  piling,  3  by  12  inches,  20  fc<5t  long,  are 
driven,  their  tops  standing  4  feet  4  inches  above  mean  low  tide.  Each  sheet  pile  is 
spiked  to  the  top  stringer  by  two  6-inch  boat  spikes.  These  sheet  piles  have  an 
average  penetration  of  12  feet  in  the  ground. 

On  the  outside  of  the  sheet  piling  two  lines  of  stringers,  pieces  4  by  8  inches,  16 
feet  long,  are  placed  opposite  the  two  lines  of  stringers,  which  are  against  the  piles, 
and  the  sheet  piling  between  these  stringers  is  held  securely  in  place  by  inch  bolts 
passing  through  both  sets  of  stringers  and  piles. 

On  the  channel  or  east  side  of  the  line  of  piling  a  fender,  consisting  of  two  pieces  of 
4  by  8  inches,  16  feet  lon^,  is  spiked  to  the  piles  at  a  height  of  2  feet  above  mean  low 
tide  for  the  entire  length  of  the  jetty. 

There  was  used  in  the  construction  of  the  jetty  the  following  material :  152  12  by 
12  inch  24-foot  yellow  pine  piles;  1,171  3  by  12  inch  JW-foot  yellow  pine  sheet  piles; 
4,800  linear  feet  4  by  8  inch  yellow  pine  stringers;  2.400  linear  feet  4  by  8  inch  yel- 
low pine  fenders;  30^1  bolts  1  inch  diameter,  27  inches  long,  with  2  cast-iron  O.  G. 
washers  to  each  bolt  1  inch  thick  by  3  inches  in  diameter. 

In  order  to  construct  this  work  it  was  necessary  to  hire  a  barge  with  steam  'pile- 
driver  and  blacksmith  shop  on  it,  and  a  quarter  boat  for  the  force  to  live  in,  for 
which  a  compensation  of  $100  per  month  for  the  first  and  $75  per  month  for  the  sec- 
ond was  paid,  and  a  new  skiff  was  bought  at  a  cost  of  $58.40. 

During  the  construction  of  the  jetty  (February  1  to  April  6,  1891),  owing  to  bad 
weather  and  very  strong  southerly  winds,  making  the  water  too  rough  to  work,  fol- 
lowed by  freriuent  severe  northers  leaving  the  pile-driver  aground,  for  fully  one-third 
of  the  time  no  work  could  be  done  between  these  dates,  thus  delaying  its  comple- 
tion. 

A  very  severe  gale  on  the  19th  of  March  sunk  the  pile-driver,  and  swept  off  into  the 
marshes  all  of  the  loose  timber,  which  was  afterwards  recovered.  The  pile  driver 
was  Hunk  three  times  during  the  construction  of  the  jetty. 

On  the  7th  of  April,  1894,  the  jetty  having  been  completed,  the  force  was  trans- 
ported to  Galveston  and  paid  ott*.  On  April  10,  1894,  the  pile-driver  and  quarter  boftt 
wiis  towed  to  Morgans  Point  and  returned  to4heir  owners  in  good  order. 

On  December  20,  1893,  the  dredging  was  advertised,  bids  to  be  opened  Janiiarv  20, 
1894. 

Contract  with  Charles  Clarke  &  Co.  was  entered  into  February  12,  1894,  work  to 
commence  on  or  before  Februarv  15,  1894,  and  to  be  finished  on  or  before  May  15, 
1894. 

Dredging  was  commenced  at  the  mouth  of  Middle  Pass  on  April  6,  1894,  by  Charles 
Clarke  &  Co.,  and  the  work  was  completed  on  April  23,  1894. 

A  channel  1,200  feet  long  and  5  feet  deep  at  mean  low  tide  was  dredged  parallel  to 
the  new  portion  of  the  jetty  and  20  feet  east  of  it,  and  the  channel  along  1,000  feet  of 
the  old  jetty  was  dredged  along  its  eastern  edge.  The  amount  of  material  removed 
was  6,626  cubic  yards;  the  material  was  deposited  behind  the  jetty. 

An  unobstructed  channel  now  exists  over  the  barj  having  a  width  of  100  feet  and  a 
depth  of  5  feet  at  mean  low  tide. 

Very  respectfully,  your  obedient  servant, 

Donald  Allen, 
U.  S.  Aasiatant  Engineer, 

Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U.  S,  A, 
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COMMKRCIAlL   STATISTICS  OF  TRINITY   RIVER,  TEXAS,  FOR  THE   FISCAL   YEAR  ENDING 

JUNE   30,  1894. 

Vessels  usiug  the  river,  31  (30  sailing  vessels  and  1  steamer) ;  length  on  deck,  29 
to  130  feet:  draft,  2.5  to  5  feet;  tonnage,  4  to  90  tons;  trips  made  during  the  year, 
S93;  total  tonnage,  11,732  tons. 

Amount  and  value  of  freight  transported. 


Articles. 


Cottotn 

Lomber 

General  merchandise 

Total 


Tons. 


214 

7,050 

418 


Approxi- 
mate 
value. 


$10,584 
25,334 
23,354 


7,682  J      68,272 


Approxi- 
mate 
freight 
charges. 


$785 
6,814 
1,401 


9,000 


Decrease  since  last  year,  1,624  tons. 

Comp^^rative  atatementof  commercial  etatietics  of  Trinity  River  y  Texas  f  for  fiscal  pears 

1S88  to  1894, 


Tear. 


1888.. 
Id89.. 
1890.. 
1891.. 
1892.. 
1893.. 
18M.. 


Vessels 
using 
river. 


No. 


32 
36 
33 
30 
30 
32 
31 


Maximum 
length. 


Fett. 


65 
65 

80 

80 

120 

150 

130 


Maximum 
draft. 


Feet 
4.7 
4.5 
5.5 
5.5 
5.6 
5.6 
5.0 


Maximum 

Trips 
maile. 

tonnage. 

Tont. 

Xo. 

32 

1.217 

32 

1,330 

80 

1,221 

80 

1,115 

150 

1.100 

150 

1,115 

90 

893 

ToUl 
tonnage. 


Tons. 
15. 958 
16, 737 
16, 887 
15, 733 
13,094 
15,641 
11,732 


Transported. 


Year. 


1888. 

1AH9 

li«90 
1891 
1>«! 
1893 
1894 


Cotton. 

Lumber. 

Greneral 
merchan- 
dise. 

Total 
weight. 

Total 
value. 

Tons. 

Tons. 

Tons. 

Tons. 

226 

^     11. 863 

855 

12,944 

$88,704 

148 

10,872 

1,159 

12. 179 

75,902 

102 

10,906 

719 

11,727 

46,347 

38 

9.364 

552 

9.954 

47,034 

37 

8.753 

794 

9,584 

61,810 

54 

8,933 

319 

9.306 

52,  907 

214 

7.050 

418 

7,682 

68.272 

Tot,-)! 

freight 

charges. 


$17. 017 
17, 276 
14,249 
13,582 
13, 040 
11.697 
9,000 


U  5 


IMPROVEMENT  OF  CEDAR  BAYOU,  TEXAS. 

Cedar  Bayou  discharges  into  the  northwest  corner  of  Galveston  Bay, 
at  a  point  about  1^  miles  from  the  mouth  of  San  Ja<5into  River,  and 
distant  about  28J  miles  from  Galveston.  The  general  width  near  its 
mouth  is  250  feet,  and  the  ruling  depth  over  the  bar  at  its  month  was 
3  feet  at  mean  low  tide,  while  inside  a  depth  of  7  feet  existed. 

The  approved  project  for  this  improvement  consists  in  deepening  the 
channel  over  the  bar  by  dredging,  so  as  to  afford  a  depth  of  5  feet  at 
mean  low  tide,  the  width  of  the  cut  to  be  about  100  feet,  the  cut  to  be 
protected  by  brush  and  stone  walls  or  jetties,  rising  to  a  height  of  about 
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2^  feet  above  mean  low  tide.  The  total  length  of  these  jetties,  which 
were  to  extend  across  the  bar  to  a  depth  of  5  feet  in  Galvestqn  Bay, 
was  about  5^000  feet.  The  estimated  cost  of  the  work,  as  revised  in 
1893,  was  $38,650. 

At  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 
follows: 

The  north  jetty  was  completed  for  a  distance  of  1,413  feet,  and  the 
south  jetty  for  a  distance  of  2,888  feet;  1,371  feet  of  this  latter  requires 
raising  about  IJ  feet  in  order  to  complete  it. 

Operations  during  the  i>resent  fiscal  year  were  confined  to  dredging 
a  channel  aeross  the  bar  between  the  jetties. 

Proi>osal8  for  dredging  were  invited  through  public  advertisement, 
dated  October  6,  1893,  but  no  bids  were  received  at  the  time  of  open- 
ing. November  6, 1893.  It  was  then  recommended  that  the  work  be  done 
by  hired  labor  and  purchase  of  material  in  open  market.  This  recom- 
mendation having  been  approved,  a  dredge,  with  full  complement  of  men 
and  tools,  was  hired  from  J.  H.  Hawley,  of  Galveston,  Tex.,  and  dredg- 
ing was  commenced  on  December  18, 1893.  Operations  were  continued 
until  April  10,  1894,  when  the  dredging  was  completed. 

The  work  during  the  season  was  confined  to  widening  the  channel 
over  the  bar  and  extending  it  430  feet  bay  ward;  21,000  cubic  yards  of 
material  was  removed  by  the  aid  of  a  suction  dredge,  dynamite,  and 
scour  due  to  tidal  action. 

The  channel  across  the  bar  is  now  2,830  feet  long,  90  feet  wide,  and 
5  feet  deep  at  mean  low  tide. 

The  details  of  the  season's  operations  are  shown  in  the  report  of  Mr. 

R.  B.  Talfor,  assistant  engineer,  whifih  is  forwarded  herewith. 

■ 

Amount  expended  to  June  30,1893 $24,478.45 

Amount  expended  during  fiscal  year 7, 671. 55 

Total  expended  to  June  30, 1894 32,  150.00 

Abstract  of  appropriations  made  by  Congress  for  improving  Cedar  Bayou,  Trxas, 

By  act  of— 

September  19,1890 $18,150 

July  13, 1892 14,000 

Total 32,150 

The  sum  of  $6,500  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1890,  in  extending  the  jetties  about  1,000  feet,  which 
will  complete  the  project. 

The  work  is  located  in  the  collection  district  of  Galveston.    The  ncarc«(t  lisjbt- 
houso  in  at  lledtish  Bar. 

Money  statement, 

July  1, 1893,  balance  unexpended $7, 671. 55 

June  30, 1894,  amount  expended  during  liscal  year 7, 671. 55 

'  Amount  (estimated)  required  for  completion  of  existing  project 6,  .500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      6, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cirilact  of  March  3, 1898. 
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uepokt  of  mr.  b.  h.  talfou,  assistant  knoineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  SO,  1894, 

Major  :  1  liave  the  honor  to  sabmit  the  following  report  on  the  Cedar  Bayou  Bar 
iniprovemcxit  for  the  fiscal  year  ending  June  30, 18d4: 

^'ork  ^was  began  December  18,  1893,  with  an  available  amount  of  $7,500.  As  no 
bids  "vere  received,  presumably  on  account  of  the  smallness  of  the  appropriation,  and 
the  'well-lcnown  hurd  natur^  of  a  large  part  of  the  material  to  be  dredged,  it  was 
decided  to  try  an  exj^eriment,  using  dynamite  (40  per  cent)  and  a  suction  dredge  or 
Rand  pomp,  the  pump  to  excavate  the  soft  places  and  the  dynamite  to  loosen  and  dis« 
integrate  the  hard  material,  leaving  it  in  such  a  condition  that  it  could  be  carried 
Beaward  by  the  action  of  the  current  produced  by  the  jetties,  pumped  over  the  south 
jetty,  or  into  the  angle  formed  by  the  north  jetty  and  Ashes  Point. 

Tbe  suction  dredge  liired  for  this  experiment  had  been  used  in  iiUing  iii  a  portion 
of  the  \«'harf  front  at  Galveston  and  was  described  as  follows: 

**  Tbe  dredgo  Jakie  being  90  feet  in  length  and  26  feet  beam  drawing  a  little  less 
than  2i  feet  of  water.     '     •     * 

"Machinery,  one  55-horse-power  engine  and  boiler.  One  10- inch  Edward's  cataract 
pomp,  Wheeler  lOO-horse-power  surface  condenser  and  all  necessary  piping,  hose, 
aneboi-B,  etc.,  with  a  full  complement  of  experienced  men  to  handle  the  same.'' 

On  the  arrival  of  the  dredge  it  was  found  she  was  unsuited  for  the  work  to  be  done, 
chiefly  on  account  of  the  method  of  supporting  the  discharge  pipe  used  in  carrying  the 
crater  and  small  amount  of  material  carried  in  suspension  to  the  place  of  deposit,  it 
bavLDg  been  the  custom  to  support  the  discharge  pipe  on  wooden  trestles  20  feet  apart, 
and  as  the  dredgo  moved  forward  to  extend  the  pipe  by  placing  additional  joints 
next  to  the  dredge  and  additional  trestle  for  its  support,  thereby  causing  a  great  loss 
of  time  and  a  considerable  expense  in  labor  and  material  for  these  trestles  which 
would  afterwards  have  to  be  removed  at  an  extra  cost,  the  material  being  so  tena- 
ciooB  it  was  exceedingly  difficult  to  handle  the  few  that  were  used  at  the  commence- 
ment of  operations.  This  method  was  of  necessity  abandoned,  and  the  discharge 
pipe  was  placed  on  a  small  barge  about  20  feet  long  and  a  still  smaller  fiat  at  the 
enter  end  on  which  it  was  supported  and  raised  to  a  proper  height  to  conform  to  the 
discharige  end  of  the  dredge,  the  pipe  being  encased  in  2-inch  planks  placed  at  the 
side  with  1  by  3- inch  strips  at  top  and  bottom.  This  plan  proved  to  be  much 
more  successful,  as  no-time  was  lost  except  for  the  necessary  moving  of  the  dredge, 
the  whole  plant  being  practically  one  body.  Other  changes  were  made,  notably  the 
enlargement  of  the  suction  below  the  foot  valve,  which  proved  a  very  material  bene- 
fit, an<l  the  snlwtitution  of  a  rotary  for  small  centrifugal  pump  used  to  operate  the 
jet.  This,  however,  did  not  prove  as  much  of  a  success  as  was  expected,  the  pump 
being  old  and  worn,  badly  erected,  and  the  supply  of  steam  insufficient.  Takiug 
into  consideration  the  many  difficulties  encountered  and  the  unusual  loss  of  time 
caused  by  ba<l  weather,  which  on  several  occasions  damaged  the  plant  materially, 
1  will  say,  that  I  conceive  the  experiment  a  success,  more  especially  as  tho  bottom 
and  sides  of  the  cut  are  now  in  such  a  condition  (particularly  where  the  channel  is 
narro^rest  and  shoalest)  that  the  tidal  current  and  freshets  will  easily  erode  *hem,  * 
havinj^beeu  i>enetrated  by  the  suction  and  disintegrated  by  tlie  charges  of  dynamite. 
It  ij4  therefore  confidently  expected  that  the  channel  will  continue  to  improve. 

Tbe  insufficient  height  of  the  south  jetty  permits  a  large  amount  of  water  to 
escape  over  it  at  hipjh  tides  and  freshets,  thereby  reducing  the  scouring  force  of  the 
current.  In  my  opinion  it  would  be  much  more  effective  if  it  were  raised  from  1^ 
to  2  feet. 

DREDGING. 

Tbe  work  done  from  December  18, 1893,  to  April  10, 1894,  was  confined  mostly  to 
the  'iriclening  of  the  channel  over  the  bar,  and  extending  it  430  feet  bay  ward,  making 
the  total  length  of  the  channel  dredged  2,830  feet  witli  a  least  depth  of  5  feet  at 
mean  low  tide  and  least  width  of  90  feet;  21,000  cubic  yards  of  material  was  removed 
by  tbe  aid  of  the  suction  dredge,  c)ynamite,  and  the  scour  due  to  tidal  action ;  the 
excavation  being  made  on  the  north  side  of  the  old  out. 

No  difficulty  was  found  in  using  the  dredge  from  cross  section  0  to  5  and  from 
section  11-flOO  to  section  14,  as  the  bottom  was  of  mud  and  sand  mixed.  The  inter- 
veninfl^  space  between  sections  5  and  11  being  of  very  stiff  clay,  it  was  over  this  area 
that  tuo  dynamite  was  used. 

Tbe  total  amount  exp^ded  on  the  work  being  $7,500,  including  the  hire  of  dredge 
witb  its  crew,  dynamite,  and  inspection,  put  the  cost  at  36  cents  per  cubic  yard  of 
material  removed. 

The  amount  of  material  removed  was  determined  by  cross  sections  taken  before 
tbe  commencement  of  the  work  and  after  its  completion. 
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The  cost  was  increased  owing  to  the  time  lost  b^  bad  weather,  repairinorf 
machinery,  etc.,  which  amounted  to  two  hundred  and  eighteen  hours,  or  27.27  w  Ic- 
ing days  of  eight  hours  each,  which  is  40  per  cent  of  the  total  time  eogaged. 

DYNAMITE. 

Nine  hundred  and  fifty  pounds  of  40  per  cent  dynamite  was  used  on  the  north  aide 
of  the  cut  between  cross  sections  5  and  11-f  70,  covering  a  distance  of  1,270  feet  in 
length,  the  charges  ranging  from  one-half  to  4  pounds,  each  fastened  to  canes  about 
10  feet  long.  It  was  found  that  in  the  soft  strata  of  clay,  biaHts  of  one- half  tol| 
])ound8  each  gave  better  results  than  heavier  charges.  In  the  stifi*  and  heaTy  clay  a 
battery  of  5  charges,  containing  14  pounds,  4  pounds  near  the  edge  of  the  channel  (3 
pounds  being  placed  at  corners  12  feet  apart),  and  6  pounds  placed  from  8  to  10  feet 
back  toward  the  shoro  (3  pounds  being  placed  at  corners  12  feet  apart),  with  a 
4-pound  charge  in  the  center,  was  found  to  disintegrate  the  material  from  3  to  6  feet 
beyond  the  area  blasted  and  the  mateiial  raised  from  1  to  2^  feet  above  the  original 
bottom,  leaving  it  in  such  a  condition  that  it  could  be  handled  by  the  suction  dredge. 
The  amount  of  material  removed  is  shown  by  cross  sections  accompanying  this 
report.  There  is  no  doiibt  that  a  considerable  amount  of  this  was  carried  off  by  thd 
current.  The  holes  made  for  the  charges  had  a  penetration  of  from  3  to  5  feet  in  the 
clay  bottom,  the  area  blasted  having  a  depth  of  from  1  to  4  feet  of  water.  The  total 
number  of  charges  placed  was  513,  of  which  20  missed  tire,  the  cost  of  which  is  as 
follows : 

950  pounds  of  40  per  cent  dynamite,  at  $20  per  100 $190. 00 

3,500  feet  of  double  water-proof  fuse,  at  75  cents  per  100 26. 25 

7  boxes  of  exploders,  at  75  cents  per  box 5. 25 

Total 221.50 

It  was  intended  before  the  work  stopped  to  re-cross-section  the  north  jetty  to  show 
the  amount  of  till  ctiused  by  the  deposit  from  the  dredging  operations,  but  the 
weather  for  the  fifteen  days  previous  to  April  10  was  too  rough  to  make  accurate 
soundings,  and  tho  time  to  which  the  dredge  was  hired  (April  10)  having  expire<l, 
only  the  south  jetty  with  the  dredged  channel  was  cross-sectioned,  and  th«  shore 
line  from  Ashes  Point 'to  the  mouth  of  the  bayou,  and  the  point  at  the  inner  end  of 
south  jetty  was  run.  Very  little  of  the  bank  southeast  of  Ashes  Point  has  been 
eroded  since  the  south  jetty  was  built.  From  inner  end  of  the  jetty  the  shore  line 
has  built  out  and  over  the  jetty  for  about  130  feet.  Very  little  of  the  mattress  work 
is  now  exposed,  it  being  covered  with  the  material  dredged  from  the  channel.  A 
like  condition  is  noted  at  the  north  jetty,  where  the  accretions  extend  from  the  shore 
end  of  the  jetty  out  for  about  400  feet,  so  that  it  is  now  dry  at  mean  low  tide  where 
previously  there  was  2  feet  of  water.  In  conclusion  would' state  that  1  am  indebted 
to  Capt.  Abm.  Cross,  overseer,  for  the  improvements  made  in  the  methods  of  carry- 
ing the  discharge  pipe  and  suction  bell,  thereby  facilitating  the  progress  of  the  work. 

Respectfullv  submitted, 

R.  B.  Talfor, 
,  Assistant  Engineer, 

Maj.  A.  M.  Miller, 

Corps  of  Engineer Sy  V,  S,  A. 


COMMKRCIAL   STATISTICS   OF   CEDAK   BAYOU,  TEXAS,    FOR    THE    FISCAL    YEAR    KNDIXG 

JUNE   30,    1894. 

Vessels  using  the  bayou,  22  (13  sailing  vessels,  7  barges,  and  2  steam  tugs) ;  draft, 
3  to  5  feet;  tonnage,  4  to  135  tons;  trips  made  912;  total  tonnage,  22,884. 

Amount  and  value  of  freight  transported. 


Articles. 


Tons. 


mat©         *™    K» 

value.       ^^>ff>»* 
I  charges. 


Brilk 

Cotton 

General  nierchandme 

Tot^il., 


'  24, 000 

50 

7,960 

$57,600 

7,400 

75,840 

$9,600 
100 

7  960 

32, 010 

140,840 

17.560 

Increase  Biuce  last  year,  11,040  tons. 
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Cavtpitrative    statement  of  commercial  HatiHtics  of  Cedar  Bayoti,  Texas,  for  fiscal  years 

1891  to  1894, 


Yfsar. 


Year. 

Vessels 

using 

bayou. 

Maximum 
length. 

Maximum 
draft. 

Maximum 
tonnage. 

Trips 
maife. 

Total 
tonnage. 

tsai 

18 
16 
15 
22 

Feet, 

60 

65 

80 

110 

Feet. 
3.5 
4.5 
4.5 
5.0 

Tona. 

06 

96 

135 

135 

No. 

Torn. 

\^ar*             

1,080 
996 
912 

26,940 

\saa                  ._. - 

20, 777 

1894                    -. 

22,884 

Transported, 


is-^i 

IMS 
18»4 


Brick. 

Cotton. 

General 
merchan- 
dise. 

Total 
weight. 

Total 
value. 

Tom. 
17,500 
15,000 
15, 920 
24,000 

Tons. 
50 
50 
75 
50 

Tons. 
1,700 
4,992 
4,975 
7.960 

Tons. 
19,250 
20,042 
20,970 
32,010 

$108, 250 
128.250 
139, 020 
140,  840 

Total 

freight 

charges. 


$18, 612 
18, 113 
16,286 
17,560 


U  6. 


IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Hnffarlo  Bayou  is  a  tide-water  stream,  emptying  into  San  Jacinto 
River  at  Lyiichburg,  about  25  miles  below  Houston  and  about  8  miles 
above  tlie  junction  of  the  San  Jacinto  witli  Galveston  Bay.  White  Oak 
and  Simixis  bayous  are  tributaries,  the  former  entering  at  Houston  and 
tbe  latter  at  a  point  about  11  miles  below. 

A  survey  of  the  bayou,  with  a  view  to  its  improvement,  was  made  in 

1871,  and    a  subsequent  examination  between  White  Oak  and  Simms 

bayous  ^vas  made  in  1880.    The  estimated  cost  of  obtaining  a  cluinnel 

lOO  feet  wide  and  12  feet  deep  in  this  stream,  as  stated  in  the  report  on 

tbe  examination,  was  $385,299.75. 

Tbe  object  of  the  improvement  is  to  secure  for  Buffalo  Bayou  a  chan- 
nel bavin g  the  same  dimensions  (100  feet  wide  and  12  feet  deep)  as  the 
one  contemplated  for  Galveston  Bay,  the  aim  being  to  admit  seagoing 
sbips  to  Houston.  These  dimensions  of  channel  exist  naturally  in 
Hufialo  "Bayou  below  Simms  Bayou  and  in  the  San  Jacinto  Elver,  though 
it  is  reported  that  a  small  bar  exists  in  San  Jacinto  liiver  near  Morgan 

Canal. 

Morgan  Canal  is  the  name  given  to  a  channel  excavated  by  the  Buffalo 
Baj'ou  Sbip  Channel  Company  through  Morgan  Point,  a  peninsula  at 
tbe  moutli  of  San  Jacinto  River.  In  Galveston  Bay,  in  prolongation 
of  tbe  canal,  is  Morgan  Cut,  also  executed  by  the  same  company,  con- 
necting it  with  the  ship  channel  dredged  in  the  bay  by  the  United 
States.     The  canal  and  cut  now  belong  to  the  United  States. 

It  is  between  White  Oak  and  Simms  bayous  that  improvement  of 
Baffalo  Bayou  is  almost  entirely  needed.  The  banks  here  are  high  and 
generally  stable,  though  occasionally  subject  to  landslides.  The  sur- 
face width  is  generally  greater  than  100  feet,  though  there  are  some 
exceptions  to  this  rule.  The  depth  in  the  middle  of  the  channel  is 
nsnally  9  feet  or  more  at  ordinary  tide,  but  there  are  occasional  shoals 
npon  wbicb  as  little  as  6  or  6  feet  is  found,  and  during  northers  the 
water  surface  is  sometimes  lowered  several  feet.  At  some  points  navi* 
BWG  94 89 
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gation  is  obstructed  by  the  sharpness  of  the  bends.  It  is  endangered 
also  by  sunken  logs  and  stamps  in  th6  bed  of  the  stream  and  by  over- 
hanging trees  upon  the  banks. 

The  commerce  of  the  bayou  is  important.  It  is  mostly  carried  on  by 
means  of  barges  towed  by  tugs.-  The  draft  of  the  latter  is  7  feet  or 
less,  that  of  the  former,  when  full  loaded,  about  6  feet. 

Even  if  but  partial  improvement  of  the  channel  be  made  with  the 
sums  appropriated,  so  as  to  secure  9  or  10  feet  of  water  at  meun  low 
tide,  the  resulting  benefit  will  be  not  only  immediate  but  great,  and 
this  benefit  will  be  increased  by  easement  of  bends  and  removal  of 
snags,  trees,  etc.  When  a  12-foot  depth  is  maintained  throughout  from 
Bolivar  Channel  to  Morgan  Cut  and  Canal,  and  through  the  latter  to 
San  Jacinto  Eiver,  the  depth  of  Buffalo  Bayou  can  be  correspondingly 
increased  as  appropriations  are  made. 

A  new  supply  of  sunken  logs  is  found  annually  in  Bufifalo  Bayon, 
and  considerable  shoaling  from  surface  wash  also  occurs  annually. 

Tlio  first  appropriation  for  the  improvement  of  this  stream  was  made 
in  1881,  and  subsequent  appropriations  have  been  added  from  time  to 
time.  The  money  has  been  applied  to  dredging,  easing  of  bends,  and 
in  removal  of  stumps,  logs,  and  overhanging  trees.  This  work  has 
been  of  great  benefit  to  the  navigation  of  the  stream,  enabling  boats 
drawing  8  feet  of  water  to  reach  Houston  without  difficulty. 

Work  during  the  fiscal  year  consisted  in  a  continuation  and  comple- 
tion of  contract  entered  into  with  Lockwood  Megget,  of  Houston,  Tex., 
during  the  previous  fiscal  year,  for  dredging  and  removal  of  obstruc- 
tions. The  work  was  completed  on  Septembers,  1893,  and  the  amount 
accomplished  from  July  1  to  September  3,  1893,  was  as  follows : 

Twenty-seven  thousand  nine  hundred  and  eighty  cubic  yards  of 
material  dredged,  and  79  sunken  logs  and  65  stumps  removed.  A  drain 
was  also  built  at  Harrisburg  to  prevent  dirt  being  washed  into  the 
bayou  during  heavy  rain  storms. 

The  work  accomplished  under  appropriation  made  by  act  of  July  13, 
1892,  has  resulted  in  a  10-foot  channel  for  navigation  from  Houston  to 
Harrisburg,  a  distance  of  8  miles. 

Tlie  details  of  the  season's  operations  are  shown  in  the  accompanying 
report  of  Mr.  E.  B.  Talibr,  assistant  engineer,  to  which  attention  is 
invited. 

The  trade  of  the  bayou  is  practically  carried  on  by  the  Houston 
Direct  Navigation  Company  with  tugs  and  barges,  but  many  small 
vessels  visit  it.  To  ascertain  the  extent  of  the  trade,  a  special  agent 
was  employed  to  keep  a  daily  record  of  the  commerce  and  tonnage  of 
the  bayou.  Large  shipments  of  cotton  are  made  from  Houston  to  Gal- 
veston by  water,  to  be  loaded  on  seagoing  vessels  at  the  latter  place. 
The  number  of  bales  shipped  down  the  bayou  during  the  present  fiscal 
year  was  275,378. 

Amount  expended  to  include  June  30,  1893 $173, 217. 98 

Amount  expended  during  present  fiscal  year 19, 921. 51 

Total  amount  expended  to  June  30,  1894 193,139.49 

It  is  estimated  that  the  sum  of  $50,000  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1896,  in  continuing  the  improve- 
ment by  again  going  over  the  ground,  more  or  less,  where  dredging 
has  been  done;  in  widening  the  waterway  where  the  surface  width  is 
less  than  100  feet  and  where  the  cost  of  Avidening  is  not  ei^cessive,  and 
where  the  banks  will  bear  such  widening  without  danger  of  sliding; 
in  deepening  the  channel  where  its  depth  is  less  than  10  feet;  in  easing 
^'be  bends  and  in  removal  of  logs,  stumps,  etc. 
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Ab*tr€Lci  of  appropriatiana  made  hy  Congreeafor  improving  Buffalo  Bayou,  Texas. 

By  act  of — 

Marcli  3,1881 $25,000 

AngiiBt2,18b2 50,000 

July  5,  1884. 25,000 

Augusts,  1886 18,750 

Angust  11, 1888 25,000 

September  19, 1890 25,000 

July  13,1892 25,000 

Total 193,750 

The  work  is  located  in  the  collection  district  of  Galveston.     The  nearest  light- 
houses are  those  in  Galveston  Bay. 

Money  statement, 

July  1, 1893,  balance  unexpended $20, 532. 02 

Jane  20, 1^04,  amount  expended  during  fiscal  year 19, 921. 51 

July  1, 1894,  balance  unexpended 610. 51 

fAmouut  (estimated)  required  for  completion  of  existing  project 191, 549. 75 
Amonut  that  can  beprofitably  expended  in  fiscal  ;^ear  ending  June  30, 1896    50, 000. 00 
Submitted,  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8,  1893. 


report  of  mr.  r.  b.  talfor,  assistant  ekgineer. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  SO,  1894, 

Major  :  I  bave  the  honor  to  submit  the  following  report  of  work  done  on  the 
BnfTalo  Bayou  improvement  for  the  fiscal  year  ending  June  30,  1894. 

Thi.s  worlw  comprised  the  continuance  and  completion  of  a  contract  entered  into 
with  L.  Megget  during  the  preceding  fiscal  year  for  dredging  and  removing  sunken 
logs  and  stumps  from  the  bed  of  the  bayou,  and  overhanging  trees  from  the  banks, 
and  waa  fiuiiibed  September  3, 1893. 

From  July  1  to  September  3  the  following  amount  of  work  was  done: 

T>re«l^e«l  27,980  cubic  yards  material,  at  40  cents  per  yard $11, 192. 00 

Reniove'l  79  sunken  logs,  containing  1,293  cubic  feet,  at  7^  cents  per  foot.  96.  98 

Reoioved  65  stumps,  requiring  forty  hours  and  twenty-five  minutes'  time 

of  plant,  at  $14.85  per  hour * 662.67 

1  wooden  drain  placed  at  Uarrisburg , 157.05 

Total 12, 108. 70 

The  drain  above  mentioned  was  placed  in  a  gnlly  at  Uarrisburg,  through  which 
a  largo  amount  of  material  wns  carried  into  the  bayou  during  the  prevalence  of 
heavy  rains,  causing  considerable  shoaling  at  that  point.  Since  the  drain  has  been 
placed,  tliere  has  been  no  appreciable  shoaling. 

The  "work  of  improving  tho  navigability  of  the  bayou  cau  not  bo  considered  by 

ADV  means  permanent,  as  nearly,  if  not  fully  as  much  material  is  yearly  washed  into 

it  frt»m  the  banks,  gullies,  and  natural  tributaries,  together  with  sewers,  artificial 

drainn,  etc.,  as  can  be  removed  with  the  small  appropriation  allowed  for  the  work  to 

make    it  in  any  way  permanent.     1  believe  the  banks  should  be  revetted  and  the 

water   emptying  into  it  should  be  carried  through  pii>es,  and  when  tho  quantities 

are  tar^e,  through  covered  drains  with  basins  of  as  large  capacity  as  practicable 

hark  of  them,  so  as  to  allow  at  least  a  portion  of  the  material  carried  in  suspension 

to  be  dcposite<l  instea<l  of  passing  into  the  stream. 

The  commerce  is,  as  you  are  aware,  very  large,  and  is  increasing.  The  tendency  of 
the  atroam  is  to  fill,  and  the  obstruction  from  overhanging  trees  to  become  greater, 
■omuch^o  that  in  my  opinion  the  vessels  now  navigating  it  would,  in  a  very  few 
yeara,  without  the  maintenance  received  from  tho  annual  appropriation,  bo  unable 
to  come  up  any  farther  than  Constitution  Bend.  I  use  the  word  maintenance, 
because  I  do  not  believe  the  appropriations  allowed  for  the  work  do  more  than  main- 
tatu  Ha  navigability  instead  oi  improving  it.    I  would  also  respectfully  call  your 
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attention  to  the  condition  of  the  turning  point  at  the  month  of  White  Oak  Bayoa 
^'hich  is  continually  hecomiug  ehoaler,  chiefly  from  the  deposit  from  the  drainage 
of  the  streets  of  Houston,  and  from  the  piece  of  land  used  as  a  wharf  between  the  foot 
of  Fannin  and  Main  streets.  This  ought  to  be  properly  hulkheaded  by  the  city  of 
Houston. 

The  work  done  during  the  months  of  July  and  August  embraced  the  area  between 
the  San  Antonio  and  Aransas  Pass  Railway  bridge  and  the  city  of  Houston.  The 
shoal  near  the  drain  at  Harrisburg  was  removed  by  the  contractors  at  their  own 
expense,  they  having  a  line  of  barges  engaged  in  the  bayou  trade,  and  the  appro- 
priation beinjg  exhausted. 
Very  respectfully, 

R.  B.  Talfor, 

AsHttant  Engineer, 
Maj.  A.  M.  Miller, 

Corps  of  Engineers,  V.  S.  A, 


COMMERCIAL    STATISTICS   OF  BUFFALO    BAYOU,  TEXAS,   FOR  THE    FISCAL.   YEAR  END- 
ING JUNE  30,  1894. 

Vessels  using  the  bayou,  100  (10  steam  vessels,  28  barges,  and  62  sailing  vessels); 
length,  20  to  162  feet;  draft,  2  to  6.5  feet;  tonnage,  2  to  358  tons;  trips  made  during 
the  year,  3,000;  total  tonnage,  307,819  tons. 

Amount  and  valu^  of  freight  transported. 


■ifT 


Articles. 


Cotton  and  prodncta  . 

Wood  and  coal 

Lnmber  and  shinffles 
General  merclianaise. 

Total 


T„„.       Approximate' ^PP'^H'?*** 
^«°«-  value.  ™8*»* 

charge«. 


76,766 

11,419 

841 

19, 039 


$11, 868, 052 

48.953 

9,421 

336,241 


$137,307 

7,538 

1,478 

23,611 


108,065 


12.262,667 


169,995 


Increase  since  last  year,  1,419  tons. 

Comparative  statement  of  commercial  statistics  of  Buffalo  Bayou,  Texas,  for  fiscal  years 

1888  to  1894, 


Year. 


1888 
1889 
1890 
1891 
1892 
1893 
1894 


Vessels 

using 

bayou. 


No. 

89 

64 

68 

68 

114 

112 

100 


Maximum 
length. 


Feet. 
173 
173 
173 
162 
162 
162 
162 


Maximum 
draft. 


Feet. 


8 

7 

7 

6 

6.5 

8 

6.5 


Maximum 

Tripe 
made. 

tonnage. 

Tons. 

No. 

254 

920 

254 

735 

254 

617 

358 

2,274 

858 

8,345 

413 

2,587 

358 

3,000 

Total 
tonna^ 

Tons. 


296,869 
398,452 
303.764 
907,819 


Transported. 


Year. 


1888 
1889 
1890 
1891 
1892 
1803 
1894 


Cotton 

Wood 

Lumber 

Geniral 

Total 
weight. 

and 

and 

and 

mer- 

products. 

coal. 

shingles. 

chandise. 

Tons. 

Tons. 

Tons. 

Toils. 

Tons. 

36.  651 

4,320 

2,765 

6,105 

49,841 

53, 855 

3,456 

1.221 

2,018 

60,550 

86, 051 

2,970 

512 

6,701 

96,234 

94,017 

9,810 

622 

3,639 

108,088 

105,  939 

15, 595 

1,538 

9,112 

132, 179 

80,  596 

8.  343 

1,001 

16,706 

106, 646 

76,  766 

11, 419 

841 

19, 039 

108, 065 

Total 
Talae. 


$5, 132, 323 
7, 617, 380 
13, 880. 766 
16, 243. 305 
13, 790, 650 
12, 836, 894 
12,262,067 


Total 

freight 

chargee. 


$94,960 
98.794 
154.715 
156,906 
206,719 
175,759 
169.995 


' 
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U  7. 

IMPROVEMENT  OP  HARBOR  AT  BRAZOS  SANTIAGO,  JEXAS. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1881, 
conteni|>lated  the  construction  of  two  jetties  extending  out  into  the 
Golf  of  Mexico,  the  object  being  to  fix  the  channel  over  the  bar  at  the 
entrance  to  the  harbor  and  to  deepen  it.  These  two  jetties  were  to  be 
built  about  1,500  feet  apart,  and  one,  the  south  or  Brazos  Island  Jetty, 
to  be  3,630  feet  loug,  and  the  other,  the  north  or  Padre  Island  Jetty, 
to  be  2,940  feet  long.  Work  was  suspended  on  this  improvement  in 
October,  1884,  the  Brazos  Island  Jetty  having  been  completed,  and  the 
subject  of  the  improvement  referred  to  The  Board  of  Engineers  for 
rei>ort.  -A.  new  survey  was  called  for,  which  was  made  in  1887,  and 
reported  on  September  29,  1887.  The  report  showed  that  the  south  or 
Brazos  Island  Jetty,  completed  iiji  1884,  had  practically  disappeared. 
rhe  cost  ot  an  improvement,  to  consist  of  two  parallel  jetties  placed 
ibout  1,100  feet  apart,  was  estimated  at  $1,130,000,  and  it  was  stated 
bat  at  least  $000,000  should  be  available  before  work  was  commenced. 
^ddiniir  previous  expenditures  of  $188,590.23  to  this  estimate,  makes 
he  revised  cost  of  the  improvement  $1,318,590.23. 

^N'othiiigr  has  been  done  on  this  work  since  the  survey  made  in  1887, 
he  amount  of  money  available  having  been  too  small  to  warrant  com- 

nencing  it, 

A.  special  agent  was  employed  during  the  year  to  keep  a  record  of 
ill  iiicomitig  and  outgoing  trade.  Commercial  statistics  compiled  from 
his  record  are  herewith. 

The  conclusion  that  not  less  than  $600,000  should  be  available  before 
indertaking  further  work  is  here  concurred  in,  though  it  is  not  asserted 
hat  tlie  amount  of  commerce  to  be  benefited  justifies  such  an  expend- 
tnre  at  this  time.  There  remains,  in  round  numbers,  $543,000  as  the 
mm  tliat  should  be  appropriated  for  the  fiscal  year  ending  June  30, 
L896,  in  case  Congress  orders  the  improvement  continued. 

Original  estimated  cost  of  the  work  as  revised  in  1888 $1,  318,  590. 23 

Aggre*5ate  amonnt  appropriated  to  June  30,  1894 ...       247, 500. 00 

Amount  expended  to  July  1,  1893 189,858.59 

Amount  expended  during  fiscal  year 75. 41 

Total  expended  to  July  1,  1894 189,934.00 

In  addition,  $6,000  was  appropriated  in  1878,  which  was  applied  to 
removing  a  wreck. 

The  Tvorlc  is  located  in  the  collection  district  of  Brownsville.     The  nearest  light- 
house is  the  Brazos  Santiago  Light  on  Padre  Island. 

Abstract  of  appropriations  made  by  Congress  for  improving  harbor  at  Brazos  Santiago^ 

Tex. 

By  act  af — 

Jnne  14,  1880 $2,5,000 

March  3,1881 75;  000 

Aa^ust2,  1882 60,000 

July  5,  1884 25,000 

Anirust  5,  1886 37,500 

Aa^ust  11,  1888 25,000 

Total 247,500 
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Money  statement. 

July  1, 1893,  balance  unexpended $57, 626. 41 

June  30,  1894,  amount  expended  during  fiscal  year 75. 41 


July  1,  1894,  balance  unexpended. 


57, 551. 00 


< 


Amount  (estimated)  required  for  completion  of  existing  project 1, 071, 090. 23 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

30,  1896 543,000.00 

Submitted  in  compliance  with  requirements  ofsections  2  of  riyer  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS  OF   BRAZOS  SANTIAGO,  TEX.>  FOR  THE   FISCAL  YEAR  KNDING 

JUNK  30,  1894. 

Vessels  using  the  harbor,  18  (5  steamers  and  13  sailing  vessels) ;  length  on  deck, 
36  to  220  feet;  draft,  3  feet  to  9  feet  4  inches;  tonnage,  8  to  718  tons;  trips  made 
during  the  year,  144 ;  total  tonnage,  51, 127  tons. 

Amount  and  value  of  freight  transported. 


Articloa. 


TODH. 


Appi-ox- 

iraate 

value. 


"W  ool  and  hides 

Lumber 

General  morchandiso 

Total 


2,612  '  $130,600 
2,521  i  30.750 
8,826       450,018 


Approx- 
imate 
freight 
charges. 


$21,182 

9.320 

99.158 


13,969  i    611,368 


129,660 


Decrease  since  last  year,  3,464  tons. 

Comparative  statement  of  commercial  statistics  of  Brazos  Santiago  Harbor,   Tezas,  for 

fiscal  years  18S8  to  1S94, 


Year. 


Vessels 

UftiDg 

harbor. 


1S8H 
18H9 
1890 
1891 
1S02 
1S93 
iy'J4 


No. 


12 
14 
20 
20 
15 
26 
18 


Maximum 
length. 


Feet. 


241 
241 
219 
220 
220 
220 
220 


Maximum 
draft. 


F9€t. 

10 

10 
0 

10.5 
9.4 
9.4 
9.4 


Maximum 
tonnage. 


678 
673 
717 

717 
717 
717 
718 


Triija 
made. 


Ko. 


126 

158 
170 
120 
127 
158 
144 


Tolal 
tonnage. 


Ton*. 
44.741 

46. 319 
40,641 
44,536 
48,  724 
44,927 
51.127 


Transported. 


1R83 
1880 
I8i>i) 
1891 
1892 
1893 
1894 


Year. 


Cotton. 


Ton*. 


130 
80 


Wool  and 
Iiides. 


Tons. 
2.  925 
3,080 
4,153 
3,218 
3,092 
2,469 
2.612 


Lumber. 


Tons. 
2,324 
3,188 
2,938 
2. 434 
1,865 
2,243 
2,521 


General 
merchan- 
dise. 


Ton9. 

9,867 
10,885 
14.844 
15,  992 
12,538 
12. 71 1 

8,826 


Total 

Total 

weight. 

value. 

Tons. 

15,166 

$737,432 

17, 283 

820,315 

22,015 

1.069,189 

21,644 

1,061,082 

17, 495 

846,  946 

17.  423 

811,288 

13,959 

611,368 

Total 

frei;;ht 
charges. 


$83,541 
78.140 
129,132 
160,  215 
165,853 
159.  ?23 
129.660 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS 
PRINCIPAL  TBIBUTARIES. 


REPORT  OF  CAPT,  J.  H.  WILLARD,  CORPS  OF  Ey^G INFERS,  OFFICER 
IX  CHARGE,  FOR  THE  FISCAL  FEAR  ENDING  JUNE  SO,  1S94,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPKOVEMENTS. 


1.  Red  River,  LonisiaDa  and  Arkansas. 

2.  Red  River  above  Fulton,  Ark. 

3.  OaacLitaand  Black  rivers,  Arkansas 

aud  Louisiana. 

4.  Bayous  D'Arbonne  and  Corney,  Loai- 

siana. 

5.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

6.  B«euf  River,  Louisiana. 

7.  Tensas  Kiver  and  Bayou  Ma^on,  Loui- 

siana. 

8.  Big  Black  River,  Mississippi. 


9.  Yazoo  River,  Mississippi. 

10.  Moutb  of  Yazoo  River,  Mississippi. 

11.  Tclnila  Lake,  Mississippi. 

12.  Tallahatchee  River,  Mississippi. 

13.  Steele  and  Wa6hiu<>^ton  bayous,  Mis- 

sissippi. 

14.  Big  Sunflower  River,  Mississippi. 

15.  Big  Hatclieo  River,  Tennessee. 

16.  Forked  Deer  River,  Tennessee. 

17.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries. 


United  States  Engineer  Office, 

Vicksburg,  Miss.,  July  2^  1894. 

Gknbbal.:  I  have  the  honor  to  transmit  herewith  annual  reports 
apoii  works  of  river  improvement  in  my  charge  for  the  fiscal  year 
euding  June  30,  1894. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain^  Corps  of  Engineers, 
Brif?.  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  >S.  A. 


V  1. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

The  Bed  River  of  the  South  has  its  source  in  the  Llano  Estacado^  in 
the  panhandle  of  northwestern  Texas,  and  flows  in  a  general  easterly 
direction,  forming  the  boundary  between  Oklahoma  and  Indian  Terri- 
tories and  Arkansas  on  the  north  and  Texas  on  the  south.    It  enters 
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the  State  of  Arkansas  about  10  miles  north  of  Texarkana,  and  from 
Fulton,  Ark.,  to  Shreveport,  La.,  its  course  is  changed  to  a  general 
southerly  direction.  Below  the  latter  place  its  course  again  changes  to 
a  general  southeasterly  direction,  and  crossing  the  State  of  Louisiana 
it  enters  the  Mississippi  River  at  Red  River  Landing.  The  river  is 
about  1,200  miles  long.  The  part  included  in  the  project  under  the 
title  of  improving  Red  River,  Louisiana  and  Arkansas,  extends  from 
Fulion,  Ark.,  to  the  head  of  Atchafalaya  River,  Louisiana,  a  distance 
of  508.G  miles. 

The  importance  of  this  great  waterway  was  recognized  by  Congress 
as  early  as  1828,  and  appropriations  for  the  removal  of  raft,  amounting 
to  more  than  half  a  million  dollars,  were  made  at  intervals  between 
1828  and  1852.  Between  1841  and  1852  no  appropriation  was  made  for 
continuing  operations,  and  a  longer  period  elapsed  between  1852  and 
1872,  during  which  the  results  of  former  work  were  lost.  The  lower 
end  of  the  great  raft  once  was  at  Natchitoches,  if  not,  as  many  suppose, 
still  further  downstream,  and  it  extended  up  the  river  for  more  than 
100  miles;  not  in  an  entire  jam,  but  at  intervals,  with  stretches  of  clear 
river  between.  In  1854  its  head  had  advanced  to  a  point  about  50  miles 
above  Shreveport,  its  length  was  13  miles,  and  it  was  reported  to  be 
forming  at  the  rate  of  1 J  to  2  miles  a  year.  Between  1855  and  1860  the 
heavy  rates  of  freight  and  insurance  and  disastrous  effects  of  back- 
water from  the  raft  became  so  burdensome  to  the  planters  that  a  cor^K)- 
ration  was  chartered  under  the  State  laws  for  the  removal  of  the  raft; 
the  assent  of  Congress  was  given  to  the  method  of  improvement  by 
joint  resolution  of  February  21,  18G1,  and  the  comj^any  authorized  to 
levy  tolls  for  a  period  of  thirty  years.  (Stat,  at  Large,  vol.  12,  p. 
250.)  The  company  was  organized  and  preparations  were  made  to 
begin  work  in  the  spring  of  1861,  but  the  war  of  the  rebellion  prevented 
anything  being  done. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows : 


Date  of  act. 


May  23,  182S 


Aug.  30,  1852 


General  object  of  appropriation. 


Mar. 

2, 

1831 

July 

3. 

1832 

June  28, 

ia34 

Mar. 

3, 

183.T 

July 

2, 

>836 

Mar. 

3,  1837 

Apr. 
Mar. 

20.  1838 

3,1841 

Mar. 

2,  1847 

Improvini;  navication  of  Ked  River  through  or  around  the  raft  in 
Louisiana  and  Arkansaa 

Arrearage  due  M^j.  Burch  for  survey  of  raft  of  lied  River,  Louisiana 

Improving  navigation  of  Red  River,  Louiaiana  and  ArkausoM,  being  bal- 
ance of  appropriation  of  1828  carried  to  surplus  fund,  and  the  further 
sum  of  $20,000 

Improving  navigation  of  Ked  River 

Completing  removal  of  obstructions  to  navigation  of  Red  River 

Coutinuinj;  the  removal  of  obstructions  in  Retl  Rivei 

Constructing  a  boat  to  prevent  a  now  accumulation  of  obstructions  in  Red 
River  within  the  old  limits  of  the  great  raft,  $15,C0  \  and  to  work  and 
support  same,  $15,000 

Continuing  the  removal  of  obstructions  in  Red  River 

The  complete  removal  of  the  great  raft  in  Red  River 

Removing  the  raft  of  RimI  River 

Deliciency  of  appropriation  by  act  of  Apr.  20, 1838,  being  amountadvanced 
by  Daniel  T.  Witlee  and  others  through  the  branch  of  the  Real  Estate 
Bank  ot  Washington,  Ark.,  to  Henry  M.  Shrove,  Government  agent, 
for  removal  of  great  raft  and  expended  by  him  for  that  purpose 

Removing  the  raft  of  Red  River 


Amount. 


$25,  QUO.  00 
187.50 


22,628.00 
50,000.00 
50, 000. 00 
40,800.00 


30,000.00 
65,000.00 
70.000.00 
75,000.00 


7,150.00 
100. 000. 00 


Aggregate  of  appropriations,  1828-1852 
Amount  expended 


Amount  carried  to  surplus  fund. 


535.765.50 
532, 219. 90 

3,545.60 


An  examination  and  survey  of  Red  River  from  its  mouth  to  the  head 

of  the  raft  were  ordered  by  river  and  harbor  act  approved  March  3, 

1871^  the  reports  of  which  are  contained  in  Reports  of  the  Chief  of 

Engineers  for  1872,  pp.  56WS73,  and  18T3,  pp.  635-676,  under  which  the 
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present  improvement  commenced  in  1872.  The  origiual  project  con" 
temi)lated  removing  the  raft  above  Shreveport,  La.,  and  closing  Tones 
Bayou  Ontletj  on  the  right  bank,  19  miles  below  Shreveport,  the  gradual 
enlargement  of  which  diverted  a  large  quantity  of  water  from  and 
eeriously  afiiected  navigation  of  the  main  river  below..  Subsequently 
this  project  was  enlarged  toiucludetheremovalof  jams,  snags,  wreL-ks, 
leaning  timber,  etc.;  opening  and  enlarging  the  channel  through  the 
falls  at  Alexandria,  La.;  deepening  the  channel  at  shoal  places,  and 
closing  outlets  and  constructing  and  repairing  levees  to  conline  the  river 
to  the  adopted  channel,  in  order  to  improve  and  keep  navigation  open 
from  Fulton,  Ark.,  to  the  head  of  the  Atchafalaya;  also  to  protect  the 
banks  at  Alexandria  and  Shreveport  from  erosion  by  the  current  of  the 
river,  and  to  make  a  thorough  and  comprehensive  survey  from  Ful- 
ton to  the  Atchafalaya  with  a  view  to  the  permanent  improvement  of 
the  river. 

The  appropriations  for  the  imi)rovement,  commenced  in  1872,  have 
been  as  follows: 


Date  uf  act. 


Jane  10, 1872 

Mar.  3. 1S73 
June  23, 1874 
Mar.  3.1875 
Aug.  14. 1876 
Apr.  10.1860 
Feb.     7»  1878 


Jane  18, 1878 
Mar.     3, 1879 

Jane  14, 1880 

Mar.     3, 1881 
Aag.    2, 1882 

July     5, 1884 


AQg.    5,1886 


Aag.  11, 188« 


General  object  of  appropriation. 


Amount. 


Sept.  19, 1890 


July  13.1892 


Iraprovenieiit  of  Tones  Bavoti,  Louisiana  . . . 

Konioviug  the  raft  in  Red  iliver,  Louisiana. 

do 


do 
do 


liemoving  the  raft  in  Red  River  and  closing  Tonos  Rnyou 

Allotment  made  Aug.  27, 1877,  for  cIo»iug  Tones  Bayou 

Opening  navigation  of  lied  River  above  Shreveport,  La.,  and  keeping  same 
open  nnd  free  from  rafts,  and  for  tbo  purpose  of  preaerv  ing  vestjiels  of 
United  States  cmploved  in  that  work 

Removing  raft  in  Red  River  and  closing  Tones  liavou 

Removing  snags  and  other  obHtnictions  from  Red  liiver 

RemoviniT  raft  in  Red  River  and  closing  Tones  Bayou , 

Removing  obstruotioim  from  Red  River 

Improving  Upi«;r  Red  River.  Arkansas,  from  Fulton  to  head  of  the  raft 

Removiuj;  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River,  Louisiana,  including  construction 
of  snag  Doat 


Improving  Upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. . 
Removing  rait  in  Red  River  and  cl 


;lo«ing  Tone  s  Bayou 

Removing  obatructions  from  Red  River,  Louisiana 

Continuing  improvement  from  the  Atchnfalaya  to  Fulton,  Ark.,  including 
Bayou  Pierre,  Tones  Bayou,  and  to  i-elieve'the  town  of  Alexandria  from 
encroachments  of  the  river 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark.;  not  ex> 
ceeding  $15,000  for  revetment  to  protect  the  iiarbor  at  Alexandria  from 
damn^^e  by  the  current  of  river;  not  exceeding  $5,000  to  close  the  outlet 
known  as  Sale  and  Mur])hy  Caual ;  the  remainder  to  be  applied  to  im- 
provement of  the  mnin  channel  of  the  river 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
Louisiana,  including  completing  the  work  at  Alexandria;  $25,^000,  or  so 
much  thereof  as  necessary,  to  be  used  in  making  a  thorough  survey  of  the 
river  from  Fulton  to  the  Atchafalaya,  and  incompleting  survey  of  Bayou 
Pierre.  Louisiana 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atch.ifulaya  River,  in- 
cluding completing  the  work  at  Alexandria :  $5,0OU,  or  so  much  thereof  as 
necessary,  to  be  used  upon  Cypress  Bayou,  and  the  lakes  between  Shreve- 
port, La.,  and  Jeflerson,  Tex.,  and  $5,000,  or  so  much  thereof  as  necessary, 
upon  Bayou  Dorchcat 

Com]tletiou  of  survey  from  Fulton,  Ark,,  to  the  Atchafiilaya  River 

Cou  tinning  improvement  from  Fulton,  Ark.,tothe  Atchafidaya  River  ;$15,000, 
to  be  used  in  the  work  at  Alexandria;  $20,000  to  be  used  iu  deepening  and 
wideniniB^  that  portion  known  as  Little  River,  from  the  Scopini  Cut-off  to 
Knox  Point,  and  $5,000  in  closing  the  Sale  and  Murphy  outU't 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalaya  River 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalava  River, 
according  to  plan  of  Capt.  J.  H.  Willard.  Corps  of  Engineers,  and  for  com- 
pletion of  survey,  including  the  work  at  Alexandria,  the  widening  of  that 
portion  known  as  Little  River,  the  necessary  work  at  the  harbor  at 
Shreveport,  the  closing  of  outlets  on  the  we^t  bank  of  the  Hvor  above 
Shreveport,  and  tbo  removal  of  the  tow-head  nist  above  Rush  Point.  Caddo 
Parish  (of  wliich  $5,000  may  be  used,  in  the  discretion  of  the  Secretary  of 
War,  for  work  in  Cypress  Bayou  and  the  lakes  between  Shreveport,  La., 
and  Jefferson,  Tex.) ". 


$20,000 
150,000 
80,  000 
50.000 
20, 1  OJ 
85.  000 
4,500 


6,000 
24,000 
25,000 
15,  GOO 
22,  500 
10,  000 
25,  000 

60.000 
10,000 
10,  000 
10,000 


75,000 


75,000 


75,000 


«.">.  000 
35,000 


100, 0)0 
28,  000 


U^.^JWi 


Aggregate  of  appropriationii,  1872  to  1894 A  \,  V^^%^*^ 
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The  amount  expended  under  the  projectof  1872,  to  June  30,1893,  vi 
$1,079,604.28  (including  outstanding  liabilities  of  $1,676.32),  resiUtin 
in  great  benefit  to  navigation.  In  1872  the  great  raft  had  grown  to 
length  of  32  miles,  an  increase  of  19  miles  since  1854,  extending  froi 
Carolina  Bluffs^  33  miles  above  Shrevepoi-t,  to  within  4  miles  of  tli 
Arkansas  and  Louisiana  line,  and,  judging  from  the  photographs  tjike 
before  and  during  operations,  one  would  say  that  it  had  been  easier  \ 
cut  through  rock  than  to  make  a  navigable  river  through  the  mass  • 
tangle  that  grew  higher  and  larger  with  every  Hood.  The  river  abo' 
the  raft  was  reached  only  by  devious  routes,  through  lakes  and  ove 
flowed  lands  on  either  side,  and  canals  dug  by  private  parties,  wl 
exacted  heavy  tolls,  and  even  these  routes  were  not  navigable  excfe 
at  stages  considerably  above  low  water.  Achannel  was  opened  throu  ; 
the  raft  in  1873,  and  the  intermittent  work  of  the  snag  boats  sin< 
aided  by  the  action  of  the  current  imd  by  the  incomplete  system 
levees  built  by  the  United  States,  the  >State  of  Louisiana,  and  local  CL 
tricts,  have  secured  greater  width  and  depth  throughout  the  eofc 
reach,  with  a  channel-way  constantly  scouring,  until  to-day  there  flows 
the  course  marked  out  for  it  a  broad  and  deep  river,  safe  at  all  bat  "t 
very  lowest  stages,  except  for  an  occasional  snag  that  drifts  from  alxu 
or  a  log  that  rises  from  the  bottom  as  it  scours.  Moderate  estimate 
placed  the  annual  saving  to  the  planting  interest  from  the  removal 
the  raft  at  $150,000,  besides  relieving  to  a  great  extent  not  less  tli 
25,000  acres  of  fertile  lands  from  overflow.  (See  Report  Chief  of  En 
neers,  1873,  p.  060,)  A  comparison  of  levels  of  1893  with  those  of  1 
survey  of  1872  showed  that  the  low- water  line  had  fallen  more  than 
feet  at  the  head  of  the  raft,  diminishing  to  about  3  feet  at  ShreveiXJ 
and  that  a  similar  reduction  had  been  going  on  in  the  river  below. 

Several  ineffectual  attempts  were  made  to  close  Tones  Bayou  outl 
on  the  right  bank,  19  miles  below  Shreveport,  but  no  work  has  be 
done  at  that  point  since  1882,  when  the  dam  under  construction  ^ 
destroyed.  The  outlet  has  been  filling  up  gradually  with  drift,  s> 
this  in  connection  with  the  work  of  the  snag  boats  in  the  old  Y' 
region  above  and  below,  has  caused  what  is  known  as  the  Little  Ri^ 
below  the  mouth  of  the  bayou,  to  widen  and  scour.  Discharge  obser' 
tions  taken  twenty-one  years  ago  gave  about  one  quarter  to  Lit 
Riyer,  the  rest  escaping  through  Tones  Bayou  or  over  the  banks  in 
Bayou  Pierre.  Now  fully  two  thirds  of  the  flood  is  carried  down  Lit 
River,  and  as  the  stretch  was  leveed  along  both  sides  in  1893^  there 
no  doubt  that  Little  River  will  soon  be  able  to  carry  the  whole. 

The  rock  excavation  and  dam  at  the  Falls  of  Alexandria  Avere  co^ 
pleted  in  1885,  increasing  the  period  of  navigation  about  two  montl- 
and  as  a  general  thing  permitting  boats  to  pass  the  falls  the  yea 
round.  The  passage,  however,  was  found  to  be  somewhat  difficult  r 
low  stages,  and  in  the  low- water  season  of  1892-'93  dredging  operation 
v.ere  resumed,  improving  the  difficult  piece  of  navigation  at  the  Uppe 
I'alls  greatly,  and  leaving  only  a  small  amount  of  work  to  make  itsafi 
A  crib  dam  and  training  wall  were  built  in  1884-'85,  to  protect  th 
bank  in  front  of  Alexandria  from  erosion  by  the  current  of  the  rive 
and  in  1892-'93  this  work  w  as  strengthened  and  the  caving  bank  belo 
the  influence  of  the  dam  revetted  with  the  stone  excavated  from  tl 
channel  at  the  Upiier  Falls. 

The  removal  of  snags,  logs,  and  wrecks  from  the  channel  and  clea 
ing  the  banks  for  the  general  improvement  of  the  river  from  Fulton 
the  Atchafalaya  were  not  begun  until  1878,  all  former  appropriatio 
having  been  for  the  removal  of  the  raft  and  closing  Tones  Bayou  5  b 
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since  1885  operations  have  consisted  chiefly  of  that  class  of  work,  and 
by  the  persistent  efforts  of  the  snag  boats  the  river  has  been  kept  open, 
the  raft  prevented  from  forming  again,  the  dangers  of  navigation 
reduced  to  a  minimum,  and  steamboats  enabled  to  make  regular  trips 
at  the  lowest  stages  of  water;  a  condition  barely  hoped  for  when  the 
improvement  was  undertaken.  This  work  should  be  continued  for 
many  years,  as  sunken  logs  and  stumps  are  scouring  loose  continually 
and  are  a  source  of  great  danger  to  low-water  navigation;  others, 
tboroughly  water-logged,  form  bars  impassable  at  low  stages,  and  the 
banks  of  the  upper  river  for  hundreds  of  miles  are  covered  with  a 
beavy  growth  of  timber,  which  is  caving  and  sliding  into  the  river 
continaally,  and  during  high  stages  the  amount  of  drift  is  enormous. 
In  the  raft  region  above  Shreveport  jams  form  in  a  few  hours  often 
acres  in  extent,  and  require  prompt  removal  before  the  water  falls. 
Tlie  caving  banks  leave  dangerous  shore  snags  projecting  far  out  into 
the  stream,  which  should  be  cut  after  every  rise  and  fall.  • 
The  work  of  closing  outlets  and  building  levees  to  confine  the  river 
\  to  the  adopted  channel  was  begun  in  1891,  when  the  Sale  and  Murphy 
I  Outlet,  near  the  Arkansas  and  Louisiana  line,  was  closed  by  a  heavy 
;  ^J^theii  dam,  which  caused  the  channel  through  the  old  raft  region 
i  below  to  scour  rapidly.  In  the  fiscal  year  1893  a  system  of  levees  was 
I  commeuced  by  cooperation  of  the  United  States  with  the  State  of 
^uisiana  and  local  levee  boards,  extending  from  the  hills  just  above 
the  Arkansas  State  line  downstream.  During  that  year  levee  work 
?[»«  undertaken  to  the  amount  of  3,246,088  cubic  yards,  aggregating 
'5  miles  in  length  and  costing  more  than  $550,000.  Only  about  one- 
^enth  of  this  work  was  built  by  the  United  States  and  the  proportion 
^%jt,s  cost  borne  was  less  than  0  per  cent. 

The  survey  of  the  river  was  carried  from  Fulton,  Ark.,  to  the  Atcha- 

^3,ya  fiiver,  and  checked  by  a  line  of  precise  levels  from  Delta  to 

Y*^eveport,  La.,  connecting  it  with  the  Mississippi  and  continuing 

^^^11  Red  River  from  Shreveport  to  its  mouth.    This  survey  will  not 

??**fer  by  comparison  in  cost,  grade,  or  completeness  with  any  work  of 

^  kind,  and  as  it  had  been  decided  to  postpone  or  omit  secondary  tri- 

?** Elation  from  the  Atchafalaya  back  to  Fulton,  all  that  remained  to 

^doue  at  the  close  of  last  fiscal  year  was  the  making  of  transvalley 

^*^tioi)8  and  borings,  the  determination  of  high  and  low  water  limits 

^*d  discharge,  reconnoissances  to  note  changes  since  the  work  com- 

^^Hced,  and  the  completion  and  publication  of  the  maps.    The  value 

J^  the  survey  was  tested  practically  in  1893  by  the  State  engineers  of 

rj^isiana  in  locating  new  levees  from  blue  prints  of  the  maps,  on 

^"ich  the  preliminary  lines  were  marked  and  profiles  constructed  from 

^?^  elevations  noted  on  them  and  the  grade  fixed  by  the  high-water 

!j*»e  of  1892  fnmished  by  this  office.    The  State  engineers  reported 

^"*t  the^e  mai)S  were  practical  working  drawings,  and  that  they  found 

"*rdly  any  changes  necessary  in  laying  out  the  lines  in  the  field.    Th us 

^^^h  time  and  money  were  saved,  and  they  were  enabled  to  put  so 

'*^ge  an  amount  of  work  under  contract. 

As  stated  heretofore,  whatever  plan  may  be  adopted  for  the  perma- 
^^it  improvement  of  I^ed  River,  or  even  if  the  work  of  giving  an 
J^ured  reasonable  navigation  to  Shreveport  and  beyond  be  delayed 
fcfatime,  there  are  certain  general  principles  to  bo  followed,  if  only 
to  save  till  that  time  comes  what  has  been  gained,  or  to  prevent  the 
rirer  closing.  These  principles  are  stated  in  natural  sequence,  as 
/ollows: 
1.  The  systematic  clearing  of  the  banks  for  some  distance  back,  far 


I 
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beyond  the  limits  of  this  district.  It  is  cheaper  to  remove  the  source 
of  drift  tUan  to  dispose  of  the  drift  itself,  and  the  benefit  to  navigation 
is  immediate. 

2.  An  efficient  snag-boat  service  for  general  work,  patrolling  the 
river,  x)reventing  jams,  removing  snags  and  logs  from  the  channel  and 
banks,  and  dredging  towheads  and  obstinate  shoals.  Here,  again^ 
the  benefit  is  immediate.  A  permanent  appropriation  of  not  less  than 
$25,000  a  yejir  ia  needed  for  this  purpose. 

3.  Extending  the  scope  of  the  survey  to  embrace  the  whole  valley. 
This  is  necessary  to  the  proper  study  of  this  river  and  tributaries,  and 
to  furnish  all  the  information  required  to  decide  upon  a  system  of 
improvement  and  to  locate  its  elements. 

4.  Construction  of  a  substantial  system  of  levees  to  restrain  the 
greatest  floods,  either  alone  or  in  conjunction  with  the  riparian  States. 

5.  Closing  gradually  every  outlet  thr<mgh  which  the  main  stream  is 
depleted  at  various  stages  above  low  water. 

(i.  Fixing  caving  banks  to  confine  the  main  stream  to  the  channel 
selected  for  it.  Ordinarily  fixing  caving  banks  should  ijrecede  levee 
building  and  closing  outlets,  but  as  the  banks  are  reasonably  stable 
for  a  considerable  part  of  Red  River,  and  as  the  object  is  to  get 
improved  imvigation  without  unnecessary  delay,  revetment  is  placed 
after  them. 

7.  To  exercise  a  watchful  care  from  first  to  last  to  prevent  injury  to 
the  regimen  of  the  river  by  cut-oflFs  or  outlets,  and  to  keep  the  building 
of  bridges  within  reasonable  bounds. 

During  the  fiscal  year  ending  June  30,  1894,  operations  were  con- 
tinued as  follows : 

GENERAL   IMPROVEMENT. 

July  6,  1893,  the  United'Staf^s  snag  boat  C.  W.  Howell^  M.  B.  Lydon, 
master,  left  Shrevoport  for  Alexandria,  La.,  reached  the  latter  place 
July  8,  and  from  that  date  to  July  12  was  employed  in  towing  the 
hand-propelled  snag  boat  Harry  Breck  to  Shreveport,  to  have  it  ready 
for  work  in  the  river  above.    July  13  the  Howell  commenced  snaggiugf 
operations,  and  between  that  date  and  July  27  they   were  carried 
upstream  to   the  Head  of  Raft,  65  miles  above  Shreveport.      This 
stretch  of  river  was  worked  over  thoroughly,  and  all  obstructions  that 
could  be  found  were  removed.    The  sweep-chain  was  dragged  oveT> 
the  entire  distance,  and  a  large  number  of  logs  were  dislodged  fron[^ 
the  bottom  and  destroyed.    The  wreck  of  the  steamer  Friendly,  suei\^ 
October  8, 1892,  at  Douglas  Place,  La.,  was  removed  entirely;  of  bYx^ 
wreck  of  the  steamer  Phil.  E,  Chappell,  sunk  in  1888  at  White  HaJ\l 
the  wheel,  shaft,  pitmen,  cylinder  timbers,  and  all  other  parts  tb^a.t 
could.be  reached,  were  removed;  and  the  cylinders  and  cylinder  ti  Tn- 
bers  of  the  wreck  of  the  steamer  Monterey,  sunk  in  1863  near  Moultiir^ie, 
La.,  were  removed.     July  28  to  August  3  the  Howell  remained        at 
Shreveport  undergoing  minor  repairs,  and  the  crew  assisting  in  ti^lio 
construction  of  a  flatboat  for  use  of  the  survey  party.    The  latter  (isrm.tx^ 
it  left  tor  Alexandria,  to  work  upstream  over  the  stretch  of  ri^w-^^^ 
between  those  places,  reached  Alexandria  Sunday,  August  6,  and  c( 
menced  working  back  the  following  day.    On  account  of  complaints, 
steamboat  men,  of  a  large  number  of  snags  in  the  channel,  operatic 
were  carried  upstream  as  rapidly  as  possible,  and  only  the  woi 
obstructions  removed,  with  a  view  to  giving  immediate  relief  to  na 
gat  ion,  and  with  the  intention  of  again  working  over  the  stretch 
soon  as  possible.    The  boat  returned  to  Shreveport  August  30,  an 
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being  unable  to  pass  the  draw  of  the  bridge  on  account  of  shoaling  of 

tbe  cbanuel,  soundings  were  taken  and  preparations  made  lor  the 

construction  of  a  temporary  wing  dam  at  that  place.    Authority  of  the 

Chief  of  Engineers  having  been  obtained  by  telegraph,  the  wing  dam 

was  commenced  September  1  and  completed  September  12.    The  work 

was  done  by  the  Howell  and  crew,  aided  by  the  snag  boat  Breck,  on 

wbicb  a  pile-driver  was  rigged;  and  the  dam,  about  250  feet  in  length, 

extending  from  the  right  bank  to  the  west  pier  of  the  draw  span,  was 

built  of  piles  and  filled  with  brush  weighted  by  sacks  of  earth,  and, 

upon  its  completion,  the  ensuing  scour  gave  sufficient  depth  of  water 

and  immediate  relief  to  navigation  through  the  draw. 

Desiring  to  inspect  the  work  at  a  low  stage,  I  made  the  trip  on  the 
Howell  from  Shreveport  to  the  mouth,  September  11-19,  1893,  accom- 
panied by  Assistant  Engineer  H.  M.  Marshall.    The  United   States 
dredge  Lone  Star  and  barges  were  taken  in  tow  at  Alexandria  to  be 
delivered  at  Catahoula  Shoals  on  the  Ouachita.    The  water  had  just 
fallen  below  zero  on  the  Shreveport  gauge  when  we  started,  and  though 
the  Howell  drew  30  inches  we  were  not  detained  until  wo  reached  Prud- 
bomme  Bar,  152  miles  below,  where,  by  reason  of  caving  and  shifting 
bars,  a  wide  river  had  formed  without  any  defined  channel,  and  the  left 
bank  was  caving  rapidly.    The  Howell  was  delayed  one  day  on  the  bar, 
but  worked  off  without  parting  a  line,  reached  Alexandria  at  noon  Sep- 
tember 16,  and  took  the  dredge  and  2  barges  in  tow,  the  dredge  hav- 
ing been  trimmed  to  draw  3  feet.    The  tow  grounded  at  Cassandria  the 
following  afternoon,  but  was  got  off  the  morning  of  Se])tember  18,  and 
reached  the  mouth  of  Black  River  at  11.30  a.  m.  September  19.    I  went 
on  down  to  see  the  obstructions  at  mouth  of  Red  River,  returning  next 
niorning  to  take  the  dredge  and  barges  to  Catahoula  Shoals. 

September  25  the  Hoicell  returned  to  Red  River,  and  between  that 
date  and  October  27  snagging  operations  were  carried  from  the  mouth 
of  Black  River  to  Shreveport.    Through  the  stretch  known  as  "the 
Kapious"  a  good  channel  was  cleared,  but,  as  the  banks  are  too  heavy 
for  their  foundations  and  at  low  water  force  the  unbalanced  bottom  up, 
^y  temporary  relief  was  expected  from  the  work.    October  2-6  the 
"oat  worked  at  the  bar  at  Snaggy  Point,  on  which  there  was  a  depth  of 
^%  1 J  feet,  with  river  falling.    All  snags  were  removed  from  the  chan- 
^^^  and  a  short  brush  wing  dam  was  built  from  the  left  bank,  which 
^«red  a  channel  2J  feet  deep.    October  7  a  slight  rise  set  in  and  the 
*'^U'e/lha(l  no  difficulty  in  crossing  the  bars  above;  the  least  depth 
'^.^i«l  on  Prudhomme  Bar  having  been  6  feet  (Alexandria  gauge,  58 
J'^.es  below,  reading  3.6  feet).    October  21-26  the  stretch  known  as 
^>ttle  River,"  from  Knox  Point  to  the  Scopini  Cut-off,  was  worked 
^j^er.   Tjjg  wreck  of  the  steamer  Texarlcana^  sunk  in  1809,  on  edge  of 
«anuel  about  one-half  mile  above  Magenta,  was  broken  up  and  the 
.J^i^r  half  removed.    On  reaching  Shreveport,  October  27  (gauge  read- 
^.^^.10  foot  below  zero),  soundings  were  taken  through  the  draw  and 
J  1  et  depth  found  in  the  channel,  and  the  Hoicell  passed  the  bridge 
^^'^out  trouble. 
Q  "^fter  undergoing  necessary  minor  repairs,  the  Howell  left  Shreveport 
D^^ber  31  for  work  in  the  river  above,  where  it  was  employed  until 
^^^Uiber  2.    During  this  period  the  river  through  the  old  raft  region 
Qf*^^t  the  lowest  stage  known,  and  to  use  the  language  of  the  master 
p^^he  Howell^  '*  The  stern  of  the  snag  boat  was  the  head  of  navigation." 
jji^^ably  the  most  valuable  work  that  has  been  done  since  the  great 
in^  ^as  removed  was  accomplished.   The  river  was  dammed  at  frequent 
^^als  by  wrack  heaps  or  nests  of  logs,  snags,  and  stumps,  through 
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which  a  channel  was  cleared.  The  master  of  the  Hoaoell  reported  thai 
the  bottom  of  the  raft  formation  appeared  to  have  been  reached  at  these 
places,  as  no  logs  could  be  found  with  the  drag  chain.  The  removal  ot 
these  ol^structions  was  followed  by  a  swift  current  and  rapid  scoar  until 
the  confined  water  ran  out.  The  local  packet  running  above  Shreve- 
port  followed  the  track  of  the  Howell^  making  quick  time  and  cncoon- 
tering  no  obstructions  at  the  lowest  stage  of  water  known  in  that  part 
of  the  river.  Operations  were  carried  upstream  to  the  Ilervey  Canal, 
10  miles  below  Head  of  Raft,  and  55  miles  above  Shrevep^rt.  Parts 
of  the  wrecks  of  four  steamboats  and  one  sunken  barge  were  removed, 
viz :  November  11,  sunken  barge  at  Fire  Point;  November  16,  unknown 
steamer  at  Hurricane  Bluff  Landing,  supposed  to  be  the  Quarrier,  sunk 
185  f  5  steamers  Patsey  Miller,  suuk  1875,  at  Hurricane  Bluff,  and  Bouga 
Motmia,  sunk  185?,  just  above;  all  large  side- wheel  boats,  and  all  parts 
that  could  be  reached  were  removed ;  and  November  21,  unknown  wreck 
of  large  steamer  opposite  Rush  Point,  supposed  to  be  the  Black  Hatck^ 
sunk  185?,  all  parts  of  which  in  the  way  of  navigation  were  removed. 
These  wrecks  had  been  reported  for  years  as  no  obstruction  to  navig^a- 
tion,  and  rarely  if  ever  were  in  sight  before,  being  one  of  the  evidences 
of  the  incessant  scour  going  on  in  the  raft  region. 

December  3  the  Howell  returned  to  Shreveport,  and  December  5  to 
7  ran  down  to  Coushatta  to  tow  the  quarter  boat  left  at  that  place  by 
the  survey  party,  removing  a  large  wrack  heap  from  the  channel  at 
Dixie  December  C.    On  the  way  back  the  hand-propelled  suagboat 
Breek  was  taken  in  tow  near  Halcyon  Landing,  and  it  and  the  quarters 
boat  were  delivered  at  Shreveport  December  9.    In  passing  the  draw 
of  the  Shreveport  bridge  the  Hotcell  struck  some  submerged  piling  and 
knocked  a  hole  in  the  bottom  of  the  boat.    The  leak  was  repaired  tem- 
I>orarily  by  December  14,  and  December  14-lG  I  made  a  trip  of  inspec- 
tion of  the  river  and  levees  from  Shreveport  to  Blanton  Bluff,  71  miles 
above.    December  17-22  the  inspection  was  continued  from  Shreveport 
to  the  mouth  of  the  river.    The  survey  quarter  boat,  left  at  Eed  Biver 
Landing  in  November,  was  towed  to  the  plant  at  Catahoula  Sboals? 
Ouachita  River,  and  after  cleaning  boilers  and  making  some  minor 
repairs,  the  Hotcell  resumed  work  at  the  mouth  of  Black  liiver,  Decem- 
ber 26.     On  the  trip  up  thorough  and  effective  work  was  done ;  tbe  drag 
chain  was  used  constantly  to  locate  and  loosen  submerged  logs,  and, 
where  heavy  obstructions  could  not  be  removed  with  the  boat's  macbin* 
cry,  high  explosives  were  used  freely,  the  services  of  a  diver  for  tbe 
purpose  having  been  necessary  nearly  every  day.    The  stages  of  water 
remained  low  until  January  27,  and  work  was  carried  upstream  to 
Tones  Bayou,  19  miles  below  Shreveport.     On  the  night  of  the  27tU  a 
rapid  rise  set  in,  and  Sunday,  January  28,  the  Howell  ran  to  Shreveport 

As  the  stages  of  the  river  continued  too  high  to  work,  advantage 
was  taken  of  the  opportunity  to  repair  the  hole  knocked  in  the  bottom 
of  tbe  Howell  December  9.  The  small  sectional  dock  that  had  been 
used  for  the  purpose  before  was  rebuilt  to  fit  the  place,  pumped  outj 
and  the  hole  was  patched  with  boiler  iron  riveted  in  place.  Two8ma»J 
patches  also  were  placed  on  tbe  bow  deck.  Tbis  work  was  completed 
February  15,  after  which  the  small  force  retained  was  employed  '^ 
caring  for  the  Hotvell  and  Breck,  overhauling  the  machinery,  and  makio? 
minor  repairs. 

The  latter  part  of  March  the  Red  River  Valley  was  visited  by  unusu- 
ally heavy  and  continued  rains,  and  March  23  orders  were  sent  thj 
master  of  the  Howell  to  make  a  i)atrol  of  the  river,  to  break  up  drift 
and  nrevent  formation  of  jams,  and,  in  case  of  emergency,  to  aid  tb^ 
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State  engineers  and  district  levee  boards  by  carrying  supplies,  sacks, 
etc,  for  protecting  tlie  levee  system.    A  crew  was  shipped  March  24. 
coal,  subsistence  supplies,  etc.,  taken  aboard,  and  at  8  a.  m.  March  26 
&enowell  left  Shreveport  for  the  upper  river.    Side  jams  were  removed 
at  Colquitts,  Jeters,  Shady  Grove,  Cash  Point,  Fish  Place,  Butler 
Bend,  Hurricane  Bluflf',  Briarfleld,  Bush  Point,  and  Martin  Place,  La., 
on  the  way  up,  and  on  reaching  Cedar  Blufl",  30  miles  above  Shreveport, 
March  27,  it  was  found  that  a  strong  current  was  cutting  into  the  bank 
and  endangering  the  levee.    A  small  wing  dam  was  built  with  sacks 
of  earth  at  the  upper  end  of  the  levee,  which  forced  the  current  away 
from  the  bank  and  relieved  the  danger  of  caving.    After  completing 
this  work  the  boat  continued  upstream,  removing  side  jams  at  Wild 
Lncia,  East  Egypt,  and  Dark  Corner,  a  jam  about  half  a  mile  in 
length  at  Scotts  Slough,  and  three  side  jams  between  the  latter  place 
and  Sale  and  Murphy  Canal.    The  latter  point  was  reached  March  28, 
and,  finding  the  dam  and  levee  above  in  safe  condition  and  guarded  by 
6  men  from  the  vicinity,  the  Howell  twrned  back.    At  Dooley  Bayou 
the  water  was  against  the  dam,  and  at  a  stage  higher  than  in  1892  (the 
highest  flood  of  previous  record),  but  the  dam  was  found  in  good  con- 
dition and  in  no  danger  of  breaking.    On  reaching  Cedar  Bluff  the 
levee  at  that  place  again  was  found  in  imminent  danger,  increased  by 
a  high  wind  and  heavy  rain.    The  crew  of  the  Howell  worked  until 
dark  placing  sacks  of  earth  to  prevent  sloughing,  and  tied  up  over 
night  at  that  place.    The  morning  of  March  29  the  gauge  indicated  a 
slight  fall,  and  an  inspection  of  the  levee  showed  it  to  be  out  of  imme- 
diate danger,  but  there  is  no  doubt  that  it  would  have  given  way  if 
timely  aid  had  not  been  rendered  by  the  Howell.    The  boat  returned 
to  Shreveport,  and  as  the  gauge  at  that  place  read  32  feet  rising  (3.7 
feet  below  high  water  of  1892),  fears  were  entertained  for  the  levees 
along  the  Little  Eiver  section  below,  where  the  width  is  only  about 
one-third  of  that  at  Shreveport,  and  the  Howell  continued  downstream 
^ithout  delay.    On  reaching  Bichmond  Bayon  levee,  built  by  the  United 
States  in  1893,  it  was  found  that  a  break  had  occurred  in  it  near  ITal- 
?yon  Landing,  12  miles  below  Shreveport,  of  such  extent  that  it  was 
jjwpracticable  to  stop  it  with  the  means  at  hand.    At  the  Hall  Place, 
Wow  the  crevasse,  the  boat  was  hailed  by  lights  and  shouts  for  help, 
^^dthe  crew  was  employed  until  midnight  in  rescuing  men,  women, 
jiQd  children  from  the  submerged  lands.    Thirty  people  in  all  were 
^3iken  aboard  and  cared  for  overnight.     A  deplorable  incident  was  ihat 
?^a  negro  man  mounted  on  a  mule,  with  his  sick  wife  behind  and  an 
Infant  in  his  arms;  the  animal  stumbled,  causing  the  child  to  drop,  and 
!^^as  swept  out  of  sight  instantly  by  the  rapid  current,  and,  although 
i^iiaediate  search  was  instituted,  it  could  not  be  found  in  the  night. 
.**c  morning  of  March  30  the  peoi)le  who  had  been  rescued  the  ])reeed- 
^^fb  night  were  landed  at  Sunny  Point,  and  the  Hotvell  continued  down 
Rictus  Landing,  where  Assistant  State  Engineer  F.  M.  Kerr  came 
JH)oard,  and  the  boat  returned  to  the  crevasse,  with  a  view  to  closing 
^  Or  holding  the  ends.    After  taking  soundings  and  finding  it  impracti- 
JJblcto  do  anything  with  the  means  at  hand,  the  Howell  returned  to 
pireveport  that  night.    March  31  the  Hoicellrau  down  to  the  Boynton 
"^^^e,  15J  miles  below  Shreveport,  carrying  laborers  and  sacks  for 
,  otk  at  that  locality,  and  on  the  return  trip  took  aboard  29  people 
^oin  submerged  lands,  who  were  transported  to  Curtis  and  Shreveport. 
^P^ill  another  trip  was  made,  carrying  5,000  sacks  for  use  in  protect- 
^'^g  the  Boynton,  Staten  Point,  Lattier,  and  Magenta  levees.    A\mV  2. 
^^d  3  the  boat  remained  below  the  bridge  at  Shreveport,  t^'aOl^  toT 


I 


1414      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


Money  statement. 

July  1, 1893,  balance  unexpended $57,626.41 

June  30,  1894,  amount  expended  during  liscal  year 75. 41 


July  1,  1894,  balance  unexpended, 


57,551.00 


< 


Amount  (estimated)  required  for  completion  of  existing  project 1,  071, 090. 23 

Amount  that  can  be  profitably  expended  in  liscal  year  ending  Jane 

30,1896 543,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1^3. 


COMMERCIAL   STATISTICS  OF   BRAZOS  SA>'TIAGO,  TEX.>  FOR  THE   FISCAL   YKAR  KNDING 

JUNE  30,  1894. 

Vessels  using  the  harbor,  18  (5  steamers  and  13  sailing  vessels) ;  length  on  deck, 
36  to  220  feet;  draft,  3  feet  to  9  feet  4  inches;  tonnage,  8  to  718  tons;  trips  made 
during  the  year,  144;  total  tonnage,  51,127  tons. 

Amount  and  value  of  freight  transported. 


Articloa. 


W  ool  and  bides 

Lumber 

General  lucrcbandiso 

ToUI 


Tonn. 


Appirox- 

imate 

value. 


I 


2.  612  I  $130,  GOO 


2,521 


30.750 


8, 826       450,  018 


Approx- 

immto 

freiebt 

charges. 


«31.ie 

9: 330 

99,158 


13,  959  j     611.  368 


129,00 


Decrease  since  last  year,  3,464  tons. 

Comparative  statement  of  commercial  statistics  of  Brazos  Santiago  Harbor,   Texas,  for 

fiscal  years  18S8  to  1S94. 


Year. 


VesselH 

usinfT 

harbor. 


1888 
1HK9 
1890 
1891 
1892 
1893 
1894 


No. 


12 
14 
20 
20 
15 
26 
18 


Maximum 
length. 


Feet. 


241 
241 
219 
220 
220 
220 
220 


Maximum 
draft. 


Feet. 

10 

10 
9 

10,5 
9.4 
9.4 
9.4 


Maximum 
tonnage. 


Ton*. 


678 
673 
717 
717 
717 
717 
718 


Tri|>a 
made. 


Ko. 


126 

158 
170 
120 
127 
158 
144 


Total 
tonnage. 


To9%9. 

44.741 
46.319 
40,641 
44.536 

48,724 
44.927 
51,127 


Transported, 


Year. 


1888 

18H9 

1890 

Tons. 

130 

80 

1891 

1892 

1893 

1894 

Cotton. 


Wool  and 
hides. 


Tons. 
2.925 
3,080 
4, 153 
3,218 
3.092 
2,469 
2.612 


Lumber. 


Tons. 
2,324 
3,188 
2,938 
2,434 
1,805 
2,243 
2,521 


General 
merchan- 
dise. 


Tons. 

9,867 
10,885 
14,844 
15,  992 
12,538 
12,711 

8.826 


Total 

Total 

weight. 

value. 

Tons, 

15,166 

$737, 432 

17, 283 

820,315 

22.015 

1,069,  lg9 

21,  644 

1,061.082 

17, 495 

846,  946 

17,423 

811.288 

13.959 

611,368 

Total 

freipht 

charges. 


183,541 
78.140 
129.132 
160. 2U 
165.851 
159.723 
129. 6» 


APPENDIX  V. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS 
PRINCIPAL  TBIBUTARIES. 


REPORT  or  CAPT,  J.  If.  WILLARD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPIIOVKMENTS. 


1.  Red  River,  LouisiaDa  and  Arkansas. 

2.  Red  River  above  Fulton,  Ark. 

3.  Ouacbita  and  Black  rivers,  Arkansas 

aud  Louisiana. 

4.  Bayous  D'Arbonne  and  Corney,  Loui- 

siana. 

5.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

6.  Bcenf  River,  Louisiana. 

7.  Teusas  River  and  Bayou  Ma^on,  Loui- 

siana. 

8.  Big  Black  River,  Mississippi. 


9.  Yazoo  River,  Mississippi. 

10.  Mouth  of  Yazoo  River,  Mississippi. 

11.  Tchula  Lake,  Mississippi. 

12.  Tallahatchee  River,  Mississippi. 

13.  Steele  and  Washington  bayous,  Mis- 

sissippi. 

14.  Big  Sunflower  River,  Mississippi. 

15.  Big  Ilatchee  River,  Tennessee. 

16.  Forked  Deer  River,  Tennessee. 

17.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries. 


United  States  Engineer  Office, 

Vicksburgy  Miss.j  July  2^  1894. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year 
ending  June  30, 1894. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captahiy  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  iS.  A. 


Vi. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

The  Red  River  of  the  South  has  its  source  in  the  Llatio  Estacado,  in 
the  panhandle  of  northwestern  Texas,  and  flows  in  a  general  easterly 
direction,  forming  the  boundary  between  Oklahoma  and  Indian  Terri- 
tories and  Arkansas  on  the  north  and  Texas  on  the  south.    It  eutet^ 
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the  State  of  Arkansas  about  10  miles  north  of  Texarkana,  and  from 
Fulton,  Ark.,  to  Shreveport,  La.,  its  course  is  changed  to  ia  general 
southerly  direction.  Below  the  latter  place  its  course  again  changes  to 
a  general  southeasterly  direction,  and  crossing  the  State  of  Louisiana 
it  enters  the  Mississippi  River  at  lied  River  Landing.  The  river  is 
about  1,200  miles  long.  The  part  included  in  the  project  under  the 
title  of  improving  Red  River,  Louisiana  and  Arkansas,  extends  from 
Fulcon,  Ark.,  to  the  head  of  Atchafalaya  River,  Louisiana,  a  distance 
of  508.G  miles. 

The  imi)ortance  of  this  great  waterway  was  recognized  by  Congress 
as  early  as  1828,  and  appropriations  for  the  removal  of  raft,  ainountiug 
to  more  than  half  a  million  dollars,  were  made  at  intervals  between 
1828  and  1852.  Between  1841  and  1852  no  api^ropriation  was  made  for 
continuing  operations,  and  a  longer  period  elapsed  between  1852  and 
1872,  during  which  the  results  of  former  work  were  lost.  Tlie  lower 
end  of  the  great  raft  once  was  at  Natchitoches,  if  not,  as  many  suppose, 
still  further  downstream,  and  it  extended  up  the  river  for  more  than 
100  miles;  not  in  an  entire  jam,  but  at  intervals,  with  stretches  of  clear 
river  between.  In  1854  its  head  had  advanced  to  a  point  about  50  miles 
above  Shreveport,  its  length  was  13  miles,  and  it  was  reported  to  be 
forming  at  the  rate  of  1^  to  2  miles  a  year.  Between  1855  and  1860  the 
heavy  rates  of  freight  and  insurance  and  disastrous  effects  of  back- 
water from  the  raft  became  so  burdensome  to  the  planters  that  a  corpo- 
ration was  chartered  under  the  State  laws  for  the  removal  of  the  rail; 
the  assent  of  Congress  was  given  to  the  method  of  improvement  by 
joint  resolution  of  February  21,  1861,  and  the  company  authorized  to 
levy  tolls  for  a  period  of  thirty  years.  (Stat,  at  Large,  vol.  12,  p. 
250.)  The  company  was  organized  and  preparations  were  niiide  to 
begin  work  in  the  spring  of  1861,  but  the  war  of  the  rebellion  prevented 
anything  being  done. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows : 


Dat«  of  act. 


■) 


May  23,  1828 

Mar.    2,  1831 
July    3,  1832 


June  28,  1834 
Mar.  3,  183c 
July     2,  >836 


Mar.  3,  1837 
Apr.  20,  1838 
Mar.  3,  1841 
Mar.  2,  1847 


Aug.  30,  1852 


General  object  of  appropriation. 


Improving;  nayication  of  Red  Kivcr  through  or  around  the  rait  in 
Louiaiaua  and  Arkansas 

Arrearage  due  Maj.  Burch  for  surrey  of  raft  of  Ked  River,  Louisiana 

Improving  navigation  of  Red  River,  LoiiiHiana  and  Arkansas,  being  bal- 
ance of  appropriatiou  of  1828  carried  to  surplus  fund,  and  the  further 
sura  of  $20,000 

Improving  navigation  of  Red  River , 

Coui^)Ietiug  removal  of  obstructions  to  navigation  of  Red  River 

Continuing  the  removal  of  obstructiouH  in  Red  Rivet 

Constructing  a  boat  to  prevent  a  new  accumulation  of  obstructions  in  Red 
River  within  the  old  limits  of  the  grt^at  raft,  $15,C0  \  and  to  work  and 
support  same,  $15,000 

Continuing  the  removal  of  obstructions  in  Red  River 

The  coniplc^te  removal  of  the  great  raft  in  Red  River 

Removing  tho  raft  of  Red  River 

Deticiency  of  appropriation  by  act  of  Apr.  20, 1838,  being  aniountadvanced 
by  Daniel  T.  Witlee  and  others  through  tho  branch  of  the  Real  Estate 
Bank  ot  Washington,  Ark.,  to  Henry  M.  Shreve,  Guvernmeut  agent, 
for  removal  of  great  raft  and  expendeu  by  him  for  that  purpose 

Removing  the  raft  of  Red  River 


Amount. 


Aggregate  of  appropriations,  182S-1852 
Amount  oxpende<l 


Amount  carrie<l  to  surplus  fund. 


$25,000.00 
187.50 


22,628.00 

su.ooaoo 
5o,ooaoo 
4o,8oaco 


3O,0O0l00 
65,000.00 
70,000.00 
75,  000. 00 


7. 150.00 
lUO.  000. 00 

535,765.50 
532,219.90 

3.545.00 


An  examination  and  survey  of  Red  River  from  its  mouth  to  tbe  head 

of  the  raft  were  ordered  by  river  and  harbor  act  approved  March  3, 

1871,  the  reports  of  which  are  contained  in  Reports  of  the  Chief  of 

Engineers  for  1872,  pp.  568-673,  and  l^l*i,i^p.^b-^1^,w.\idfct  which  the 


APPENDIX   V REPORT   OF   C4PTAIN    WILLARD. 


1417 


present  improvement  commenced  in  1872.  The  original  project  con* 
templated  removing  the  raft  above  Shreveport,  La.,  and  closing  Tones 
Bayou  Outlet,  on  the  right  bank,  19  miles  below  Shreveport,  the  gradual 
enlargement  of  which  diverted  a  large  quantity  of  water  from  and 
seriously  afi'ected  navigation  of  the  main  river  below..  Subsequently 
this  project  was  enlarged  toincludetheremovalof  jams,  snags,  wrecks, 
leaning  timber,  etc.;  opening  and  enlarging  the  channel  through  the 
falls  at  Alexandria,  La. ;  deepening  the  channel  at  shoal  places,  and 
closing  outlets  and  constructing  and  repairing  levees  to  confine  the  river 
to  the  adopted  channel,  in  order  to  improve  and  keep  navigation  open 
from  Fulton,  Ark.,  to  the  head  of  the  Atchafalayaj  also  to  protect  the 
banks  at  Alexandria  and  Shreveport  from  erosion  by  the  current  of  the 
river,  and  to  make  a  thorough  and  comprehensive  survey  from  Ful- 
ton to  the  Atchafalaya  with  a  view  to  the  permanent  improvement  of 
the  river. 

The  appropriations  for  the  improvement,  commenced  in  1872,  have 
been  as  follows : 


Date  of  act. 


June  10, 1872 

Mar.    3,1873 

June  23,1^74 
Mar.  3. 1875 
Aug.  14, 1876 
Apr.  10.1869 
Feb.     7, 1878 


June  18, 1878 
Mar.     3, 1879 

June  14, 1880 

Mar.     3, 1881 
Aag.    2,1882 

July     5, 1884 


Aug.    5,1886 


Aag.  11, 188« 


General  object  of  appropriation. 


Amount. 


Iinprovemcnt  of  Tones  Bayou,  Louisiana  . . . 

Kcnioviug  the  raft  in  lied  liiver,  Louisiana. 

do 


.do 
do 


Sept.  19, 1890 


JiUy  13,1892 


Kemoviug  tho  raft  in  Red  River  and  closing  Tones  Bayou 

Allotment  made  Aug.  27, 1877,  for  closing  Tones  Bayou' 

Opening  navigation  of  Red  River  above  Shreveport,  La.,  and  keeping  same 
oufcu  nnd  free  from  rafts,  and  for  the  purjioso  of  preserv  ing  vessels  of 
United  States  employed  in  that  work 

Kemoviug  raft  in  Red  liiver  and  closing  Tones  Bavou 

Removing  snags  and  other  obstructions  from  Red  kiver 

Removin.iT  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  lied  River 

Improving UpjMjr  Red  River,  Arkansas,  from  Fulton  to  head  of  tho  raft  ... 

Removiuju;  raft  in  Red  River  and  closing  Tones  Bayoi; 

Removing  obstructions  from  Red  River,  Louisiana,  including  construction 
of  snag  Doat 

Improving  U^>per  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft 

Removing  rait  in  Red  River  and  closing  Tom  s  Bayou 

Removing  obstructions  from  Red  River.  Louisiana 

Continuing  improvement  from  the  Atchiifalaya  to  Fulton,  Ark.,  including 
Bayou  Pierre,  Tones  Bajou,  and  to  relieve  the  town  of  Alexandria  from 
encroachments  of  tho  river 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark.;  not  ex> 
ceeding  $15,000  for  revetment  to  protect  the  liarbor  at  Alexandria  from 
damage  by  the  current  of  rivt^r;  not  exceeding  $5,000  t-o  close  the  outlet 
known  as* Sale  and  Murphy  Canal;  the  remainder  to  be  applied  to  im- 
provement of  the  msiin  channel  of  the  river 

Continuing  improvement  from  Fulton,  Ark.,  to  tbo  Atchafalaya  River, 
Louisiana,  including  completing  the  work  at  Alexandria;  $25,''000,  or  so 
much  thereof  as  necessary,  to  be  used  in  nuiking  a  thorough  survey  of  the 
river  from  Fulton  to  the  Atehafala3'a,  and  incompleting  survey  of  Bayou 
Pierre,  Louisiana 

Continuing  improvement  from  Fulton,  Ark.,  to  the  At<;hafalaya  River,  in- 
cluding completing  the  work  at  Alexandria :  $5,000,  or  so  much  thereof  as 
necessary,  to  be  usetl  upon  Cypress  Bayou,  and  the  lakes  between  Shreve- 
port, La.,  and  Jeflerson,  Tex.,  and  $5,000,  or  so  much  thereof  as  necessary, 
upon  Bayou  Dorcheat 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalas'a  River 

Continuing  improvement  from  Fulton,  Ark.,totheAtchafGJaya  River  ;$15,000, 
to  be  used  in  the  work  at  Alexandria;  $20,000  to  be  used  iii  deepening  and 
widenin|[5  that  portion  known  as  Little  River,  from  the  Seopiui  Cut-oflf  to 
Knox  Point,  and  $5,000  in  closing  the  Sale  and  Murphy  outlet 

Completion  of  survey  from  Fulton,  Ark.,  to  the  At.c.hafalaya  River 

Continuing  improvement  ftom  Fulton,  Ark.,  to  the  Atchafalaya  Kiver, 
according  to  plan  of  Capt.  J.  H.  WiUard,  Corps  of  Engineers,  and  for  ct>m- 
pletion  or  survey,  including  the  work  at  Alexandria,  tbo  widening  of  that 
^rtion  known  as  Little  River,  the  necessary  work  at  the  harbor  at 
bhreveports  the  closing  of  outlets  on  tho  west  bank  of  tho  Mvcr  above 
Shreveport,  and  the  removal  of  the  tow-head  just  above  Rush  Point,  Caddo 
Pari.4h  (of  which  $5,000  may  be  used,  in  tho  discretion  of  tho  Secretary  of 
War,  for  work  in  Cj'press  Bayou  and  the  lakes  between  Shreveport,  t^a., 
and  Jefferson,  Tex.) 1 


$20,000 

150,  000 

80,000 

50.  000 

20,  t  00 

85,000 

4,500 

6,000 

24,000 

25.000 

15,  000 

22.500 

10,  000 

25,000 

(50,000 

10,000 

10,000 

10,000 

75,000 


75,000 


75,000 


RTi.  000 
35,000 


100,  0  )0 
28, 000 


\Vb,W» 


Aggregate  of  appropriations,  1872  to  1894 \  l.V^^^^ 


\ 
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The  amount  expended  under  the  project  of  1872,  to  June  30,1893, 
$1,079,604.28  (including  outstanding  liabilities  of  $1,676.32),  resulting 
in  great  benefit  to  navigation.    In  1872  the  great  raft  had  grown  to   a 
length  of  32  miles,  an  increase  of  19  miles  since  1854,  extending  fpoim 
Carolina  Bluffs^  33  miles  above  Shrevepoi-t,  to  within  4  miles  of  t:;!^^ 
Arkansas  and  Louisiana  line,  and,  judging  from  the  photographs  tak^n 
before  and  during  operations,  one  would  say  that  it  had  been  easier  t>c 
cut  through  rock  than  to  make  a  navigable  river  through  the  miiss  of 
tangle  that  grew  higher  and  larger  with  every  flood.    The  river  abov"« 
the  raft  was  reached  only  by  devious  routes,  through  lakes  and  ovor- 
flowcd  lands  on  either  side,  and  canals  dug  by  private  parties,  wlio 
exacted  heavy  tolls,  and  even  these  routes  were  not  navigable  exeei>t 
at  stages  considerably  above  low  water.    Achannel  was  opened  throiig^^ 
the  raft  in  1873,  and  the  intermittent  w^ork  of  the  snag  boats  since, 
aided  by  the  action  of  the  current  ond  by  the  incomplete  systein    of 
levees  built  by  the  United  States,  the  State  of  Louisiana,  and  local  clis 
tricts,  have  secured  greater  width  and  deptli  throughout  the  entire 
reach, with  a  channel-way constantlyscouring,untilto-daythereflows  in 
the  course  marked  out  for  it  a  broad  and  deep  river,  safe  at  all  but  tlie 
very  lowest  stages,  except  for  an  occasional  snag  that  drifts  from  aboT'6 
or  a  log  that  rises  from  the  bottom  as  it  scours.    Moderate  estimates 
placed  the  annual  saving  to  the  planting  interest  from  the  removal  of 
the  raft  at  $150,000,  besides  relieving  to  a  great  extent  not  less  tliap 
25,000  acres  of  fertile  lauds  from  overflow\     (See  Report  Chief  of  Engi- 
neers, 1873,  p.  065.)    A  comparison  of  levels  of  1893  with  those  of  tli© 
survey  of  1872  showed  that  the  low- water  line  had  fallen  more  than  15 
feet  at  the  head  of  the  raft,  diminishing  to  about  3  feet  at  Shrevei>ort, 
and  that  a  similar  reduction  had  been  going  on  in  the  river  below. 

Several  ineffectual  attempts  were  made  to  close  Tones  Bayou  outlet, 
on  the  right  bank,  19  miles  below  Shreveport,  but  no  work  has  been 
done  at  that  point  since  1882,  when  the  dam  under  construction  ^as 
destroyed.  The  outlet  has  been  filling  up  gradually  with  drift,  a^*' 
this  in  connection-  with  the  work  of  the  snag  boats  in  the  old  raft 
region  above  and  below,  has  caused  what  is  known  as  the  Little  River 
below  the  mouth  of  the  bayou,  to  widen  and  scour.  Discharge  observa- 
tions taken  twenty-one  years  ago  gave  about  one  quarter  to  Little 
Riyer,  the  rest  escaping  through  Tones  Bayou  or  over  the  banks  ioto 
Bayou  Pierre.  Now  fully  two- thirds  of  the  Hood  is  carried  down  Little 
River,  and  as  the  stretch  was  leveed  along  both  sides  in  1893,  there  i* 
no  doubt  that  Little  River  will  soon  be  able  to  carry  the  whole. 

The  rock  excavation  and  dam  at  the  Falls  of  Alexandria  were  co^* 
pleted  in  1885,  increasing  the  period  of  navigation  about  two  montl^^* 
and  as  a  general  thing  permitting  boats  to  pass  the  falls  the  y^^ 
round.    The  passage,  however,  was  found  to  be  somewhat  difficult  ^ 
low  stages,  and  in  the  low- water  season  of  1892-'93  dredging  operatio^*^ 
were  resumed,  improving  the  difiicult  piece  of  navigation  at  the  Upl^^^ 
I 'alls  greatly,  and  leaving  only  a  small  amount  of  work  to  make  it  s^*,^ 
A  crib  dam  and  training  wall  were  built  in  1884-85,  to  protect   t>** 
bank  in  front  of  Alexandria  from  erosion  by  the  current  of  the  liV^^zl 
and  in  1892-'93  this  work  was  strengthened  and  the  caving  bank  ^el*^^ 
the  influence  of  the  dam  revetted  with  the  stone  excavated  from  'i^-'^ 
channel  at  the  Upper  Falls.  ^. 

The  removal  of  snags,  logs,  and  wrecks  from  the  channel  and  el^^^^ 
ing  the  banks  for  the  general  improvement  of  the  river  from  Fulton  « 
the  Atchafalaya  were  not  begun  until  1878,  all  former  appropriatic^^^t 
halving  been  for  the  removal  of  the  raft  and  closing  Tones  Bayou;  L^^ 
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^  operations  have  consisted  chiefly  of  that  class  of  work,  and 
3rsistent  efforts  of  the  snag  boats  the  river  has  been  kept  open, 

prevented  from  forming  again,  the  dangers  of  navigation 
to  a  minimum,  and  steamboats  enabled  to  make  regular  trips 
>west  stages  of  water;  a  condition  barely  hoped  for  when  the 
ment  was  undertaken.  This  work  should  be  continued  for 
^ars,  as  sunken  logs  and  stumps  are  scouring  loose  continually 

a  source  of  great  danger  to  low-water  navigation;  others, 
ily  water-logged,  form  bars  impassable  at  low  stages,  and  the 
'  the  upper  river  for  hundrecls  of  miles  are  covered  with  a 
•owth  of  timber,  which  is  caving  and  sliding  into  the  river 
Ily,  and  during  high  stages  the  amount  of  drift  is  enormous, 
aft  region  above  Shreveport  jams  form  in  a  few  hours  often 

extent,  and  require  prompt  removal  before  the  water  falls. 
ng  banks  leave  dangerous  shore  snags  projecting  far  out  into 
tm,  which  should  be  cut  after  every  rise  and  fall.  • 
ork  of  closing  outlets  and  building  levees  to  confine  the  river 
lopted  channel  was  begun  in  1891,  when  the  Sale  and  Murphy 
lear  the  Arkansas  and  Louisiana  line,  was  closed  by  a  heavy 

dam,  which  caused  the  channel  through  the  old  raft  region 

scour  rapidly.  In  the  fiscal  year  1893  a  system  of  levees  was 
ced  by  cooperation  of  the  United  States  with  the  State  of 
a  and  local  levee  boards,  extending  from  the  hills  just  above 
ansas  State  line  downstream.  During  that  year  levee  work 
ertaken  to  the  amount  of  3,246,088  cubic  yards,  aggregating 
in  length  and  costing  more  than  $550,000.    Only  about  one- 

this  work  was  built  by  the  United  States  and  the  proportion 
5t  borne  was  less  than  9  per  cent. 

irvey  of  the  river  was  carried  from  Fulton,  Ark.,  to  the  Atcha- 
tiver,  and  checked  by  a  line  of  precise  levels  from  Delta  to 
art.  La.,  connecting  it  with  the  Mississippi  and  continuing 
5d  River  from  Shreveport  to  its  mouth.  This  survey  will  not 
'  comparison  in  cost,  grade,  or  completeness  with  any  work  of 

and  as  it  had  been  decided  to  postpone  or  omit  secondary  tri- 
ou  from  the  Atchafalaya  back  to  Fulton,  all  that  remained  to 
at  the  close  of  last  fiscal  year  was  the  making  of  transvalley 

and  borings,  the  determination  of  high  and  low  water  limits 
charge,  reconnoissances  to  note  changes  since  the  work  com- 
and  the  completion  and  publication  of  the  maps.  The  value 
irvey  was  tested  practically  in  1893  by  the  State  engineers  of 
a  in  locating  new  levees  from  blue  i)rints  of  the  maps,  on 
e  preliminary  lines  were  marked  and  profiles  constructed  from 
ations  noted  on  them  and  the  grade  fixed  by  the  high-water 
892  furnished  by  this  office.  The  State  engineers  reported 
e  maps  were  practical  working  drawings,  and  that  they  found 
ly  changes  necessary  in  laying  out  the  lines  in  the  field.  Thus 
ne  and  money  were  saved,  and  they  were  enabled  to  put  so 
amount  of  work  under  contract. 

ted  heretofore,  whatever  plan  may  be  adopted  for  the  peruia- 
^rovement  of  Ked  River,  or  even  if  the  work  of  giving  an 
reasonable  navigation  to  Shreveport  and  beyond  be  delayed 
e,  there  are  certain  general  principles  to  bo  followed,  if  only 
ill  that  time  comes  what  has  been  gained,  or  to  prevent  the 
»sing.    These  principles  are  stated  in  natural  sequence,  as 

systematic  clearing  of  the  banks  for  some  distawc^  Wc\v^  i^^ 
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beyond  the  limits  of  this  district.  It  is  cheaper  to  remove  the  source 
of  drift  than  to  di8i)oseof  the  drift  itself,  and  the  benefit  to  navigation 
is  immediate. 

2.  An  efficient  snag-boat  service  for  general  work,  patrolling  the 
river,  preventing  jams,  removing  snags  and  logs  from  the  channel  and 
banks,  and  dredging  towheads  and  obstinate  shoals.  Here,  again, 
the  benefit  is  immediate.  A  j^ermanent  appropriation  of  not  less  than 
$25,000  a  year  is  needed  for  this  purpose. 

3.  Extending  the  scope  of  the  survey  to  embrace  the  whole  valley. 
This  is  necessary  to  the  proper  study  of  this  river  and  tributaries,  and 
to  furnish  all  the  infortiiation  required  to  decide  upon  a  system  of 
improvement  and  to  locate  its  elements. 

4.  Construction  of  a  substantial  system  of  levees  to  restrain  the 
greatest  floods,  either  alone  or  in  conjunction  with  the  riparian  States. 

5.  Closing  gradually  every  outlet  thrcmgh  which  the  main  stream  is 
depleted  at  various  stages  above  low  water. 

0.  Fixing  caving  banks  to  confine  the  main  stream  to  the  channel 
selected  for  it.  Ordinarily  fixing  caving  banks  should  precede  levee 
building  and  closing  outlets,  but  as  the  banks  are  reasonably  stable 
for  a  considerable  part  of  Red  River,  and  as  the  object  is  to  get 
improved  navigation  without  unnecessary  delay,  revetment  is  placed 
after  them. 

7.  To  exercise  a  watchful  care  from  first  to  last  to  prevent  injury  to 
the  regimen  of  the  river  by  cut-offs  or  outlets,  and  to  keep  the  building 
of  bridges  within  reasonable  bounds. 

During  the  fiscal  year  ending  June  30,  1894,  operations  were  con- 
tinued as  follows : 

GENERAL   IMPROVEMENT. 

July  6,  1893,  the  United  States  snag  boat  C.  TT.  Hotcell,  M.  B.  Lydon, 
master,  left  Shreveport  for  Alexandria,  La.,  reached  the  latter  place 
July  8,  and  from  that  date  to  July  12  was  employed  in  towing  the 
hand-propelled  snag  boat  Harry  Breck  to  Shreveport,  to  have  it  ready 
for  work  in  the  river  above.    July  13  the  Eoicell  commenced  suaggiu^ 
operations,  and  between  that  date  and  July  27  they   were  carried 
upstream  to   the  Head  of  Raft,  65  miles  above  Shreveport.     This 
stretch  of  river  wa«  worked  over  thoroughly,  and  all  obstructions  tliali 
could  be  found  were  removed.    The  sweep-chain  was  dragged  ovet> 
the  entire  distance,  and  a  large  number  of  logs  were  dislodged  fron^ 
the  bottom  and  destroyed.    The  wreck  of  the  steamer  Frieivdly^  saaV 
October  8, 1892,  at  Douglas  Place,  La.,  was  removed  entirely;  of  tU^ 
wreck  of  the  steamer  Fhil,  E,  Chappell^  sunk  in  1888  at  White  Hall, 
the  wheel,  shaft,  pitmen,  cylinder  timbers,  and  all  other  parts  tYk?wt 
could  be  reached,  were  removed;  and  the  cylinders  and  cylinder  ti  tu- 
bers of  the  wreck  of  the  steamer  Monterey,  sunk  in  1863  near  Moultmrie, 
La.,  were  removed.     July  28  to  August  3  the  Howell  remained      at 
Shreveport  undergoing  minor  repairs,  and  the  crew  assisting  in   tlio 
construction  of  a  tlatboat  for  use  of  the  survey' party.    The  latter  d  ^^^^ 
it  left  for  Alexandria,  to  work  upstream  over  the  stretch  of  ri  ^srcx 
between  those  places,  reached  Alexandria  Sunday,  August  6,  and  cc^  ^** 
menced  working  back  the  following  day.    On  accountof  complaints,    ^^ 
steamboat  men,  of  a  large  number  of  snags  in  the  channel,  operatic^  '^^ 
were  carried  upstream  as  rapidly  as  possible,  and  only  the  wo^'^ 
obstructions  removed,  with  a  view  to  giving  immediate  relief  to  ntt^^^* 
gat  ion,  and  with  the  intention  of  again  working  over  the  stretch   ^^ 
soon  as  possible.    The  boat  returned  to  Shreveport  August  30,  am  ^' 


/ 


APPENDIX   V REPORT   OF    CAPTAIN    WILLARD.  1421 

being  unable  to  pass  the  draw  of  the  bridge  on  account  of  shoaling  of 
tLe  channel,  soundings  were  taken  and  preparations  made  lor  the 
construction  of  a  temporary  wing  dam  at  that  place.  Authority  of  the 
Chief  of  Engineers  having  been  obtained  by  telegraph,  the  wing  dam 
was  commenced  September  1  and  completed  September  12.  The  work 
was  done  by  the  Howell  and  crew,  aided  by  the  snag  boat  Breckj  on 
which  a  pile-driver  was  rigged;  and  the  dam,  about  250  feet  in  length, 
extending  from  the  right  bank  to  the  west  pier  of  the  draw  span,  was 
built  of  piles  and  filled  with  brush  weighted  by  sacks  of  earth,  and, 
upon  its  completion,  the  ensuing  scour  gave  sufficient  depth  of  water 
and  immediate  relief  to  navigation  through  the  draw. 

Desiring  to  inspect  the  work  at  a  low  stage,  I  made  the  trip  on  the 
Howell  from  Shreveport  to  the  mouth,  September  11-19,  1893,  accom- 
panied by  Assistant  Engineer  H.  M.  Marshall.  The  United  States 
dredge  Lone  Star  and  barges  were  taken  in  tow  at  Alexandria  to  be 
delivered  at  Catahoula  Shoals  on  the  Ouachita.  The  water  had  just 
fallen  below  zero  on  the  Shreveport  gauge  when  we  started,  and  though 
the  Howell  drew  30  inches  we  were  not  detained  until  we  reached  Pnid- 
homme  Bar,  152  miles  below,  where,  by  reason  of  caving  and  shifting 
bars,  a  wide  river  had  formed  without  any  defined  channel,  and  the  left 
bank  was  caving  rapidly.  The  Howell  was  delayed  one  day  on  the  bar, 
but  worked  off  without  parting  a  line,  reached  Alexandria  at  noon  Sep- 
tember 16,  and  took  the  dredge  and  2  barges  in  tow,  the  dredge  hav- 
ing been  trimmed  to  draw  3  feet.  The  tow  grounded  at  Cassandria  the 
following  afternoon,  but  was  got  off  the  morning  of  September  18,  and 
reached  the  mouth  of  Black  River  at  11.30  a.  m.  September  19.  I  went 
on  down  to  see  the  obstructions  at  mouth  of  Red  River,  returning  next 
morning  to  take  the  dredge  and  barges  to  Catahoula  Shoals. 

September  25  the  Hoicell  returned  to  Red  River,  and  between  that 

date  and  October  27  snagging  operations  were  carried  from  the  mouth 

of  Black  River  to  Shreveport.    Through  the  stretch  known  as  "  the 

Bapions"  a  good  channel  was  cleared,  but,  as  the  banks  are  too  heavy 

for  their  foundations  and  at  low  water  force  the  unbalanced  bottom  up, 

only  temporary  relief  was  expected  from  the  work.    October  2-G  the 

Wt  worked  at  the  bar  at  Snaggy  Point,  on  which  there  was  a  depth  of 

^oly  IJ  feet,  with  river  falling.    All  snags  were  removed  from  the  chan- 

^^1  and  a  short  brush  wing  dam  was  built  from  the  left  bank,  which 

^ured  a  channel  2J  feet  deep.    October  7  a  slight  rise  set  in  and  the 

^^'^e/Uiad  no  difficulty  in  crossing  the  bars  above;  the  least  depth 

^oond  on  Pmdhomme  Bar  having  been  6  feet  (Alexandria  gauge,  58 

mes  below,  reading  3.5  feet).    October  21-26  the  stretch  known  as 

-kittle  River,"  from  Knox  Point  to  the  Scopini  Cut-oif,  was  worked 

ver.    The  wreck  of  the  steamer  Texarlcana^  sunk  in  18G9,  on  edge  of 

on? '^^^^  about  one-half  mile  above  Magenta,  was  broken  up  and  the 

in      ^  half  removed.    On  reaching  Shreveport,  October  27  (gauge  read- 

3,^^.10  foot  below  zero),  soundings  were  taken  through  the  draw  and 

wi/^^  depth  found  in  the  channel,  and  the  Howell  passed  the  bridge 

'*^hout  trouble. 

Q^fter  undergoing  necessary  minor  repairs,  the  Howell  left  Shreveport 

j^^*ober  31  for  work  in  the  river  above,  where  it  was  employed  until 

^^<^mber2.    During  this  period  the  river  through  the  old  raft  region 

0^^  ^t  the  lowest  stage  known,  and  to  use  the  language  of  the  master 

p^^e  HowelU  '*  The  stern  of  the  snag  boat  was  the  head  of  navigation." 

^^J^^ably  the  most  valuable  work  that  has  been  done  since  the  great 

^r^  ^as  removed  was  accomplished.   The  river  was  dammed  at  ft%«\v\«w\» 

^^tvals  by  wrack  heaps  ot  nests  of  Jogs,  snags,  and  atump^^  Witow^ 
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which  a  channel  was  cleared.  The  master  of  the  Howell  reported 
the  bottom  of  the  raft  formation  appeared  to  have  been  reached  at 
places,  as  no  logs  could  be  found  with  the  drag  chain.  The  remc 
these  ol^structions  was  followed  by  a  swift  current  and  rapid  scour 
the  confined  water  ran  out.  The  local  packet  running  above  Sh 
port  followed  the  track  of  the  Howell^  making  quick  time  and  en 
tering  no  obstructions  at  the  lowest  stage  of  water  known  in  thai 
of  the  river.  Operations  were  carried  upstream  to  the  Ilervey  C 
10  miles  below  Head  of  Kait,  and  55  miles  above  Shrevepert 
of  the  wrecks  of  four  steamboats  and  one  sunken  barge  were  rem 
viz :  November  11,  sunken  barge  at  Fire  Point;  November  16,  unk 
steamer  at  Hurricane  Bluff  Landing,  supposed  to  be  the  Quarrier, 
185?;  steamers  Patsey  Miller,  sunk  1875,  at  Hurricane  Bluff,  and  J 
Bouma,  sunk  185?,  just  above;  all  large  side- wheel  boats,  and  all 
that  could  be  reached  were  removed ;  and  November  21,  unknown  '^ 
of  large  steamer  opposite  Bush  Point,  supposed  to  be  the  Black  1 
sunk  1851,  all  parts  of  which  in  the  way  of  navigation  were  rem 
These  wrecks  had  been  reported  for  years  as  no  obstruction  to  na 
tion,  and  rarely  if  ever  were  in  sight  before,  being  one  of  theevid 
of  the  incessant  scour  going  on  in  the  raft  region. 

December  3  the  Botcell  returned  to  Shreveport,  and  Decembei 
7  ran  down  to  Coushatta  to  tow  the  quarter  boat  left  at  that  pla 
the  survey  party,  removing  a  large  wrack  heap  from  the  chani 
Dixie  December  G.  On  the  way  back  the  hand-propelled  suag 
Breck  was  taken  in  tow  near  Halcj^on  Landing,  and  it  and  the  qxxi 
boat  were  delivered  at  Shreveport  December  9.  In  passing  the 
of  the  Shreveport  bridge  the  Hoicell  struck  some  submerged  pilin, 
knocked  a  hole  in  the  bottom  of  the  boat.  The  leak  was  repaired 
porarily  by  December  14,  and  December  14-lG  I  made  a  trip  of  in 
tion  of  the  river  and  levees  from  Shreveport  to  Blanton  Bluff,  71 
above.  December  17-22  the  inspection  was  continued  from  Shrev 
to  the  mouth  of  the  river.  The  survey  quarter  boat,  left  at  Bed  \ 
Landing  in  November,  was  towed  to  the  plant  at  Catahoula  SI 
Ouachita  Biver,  and  after  cleaning  boilers  and  making  some  i 
repairs,  the  Botcell  resumed  work  at  the  mouth  of  Black  Biver,  D< 
ber  26.  On  the  trip  up  thorough  and  effective  work  was  done ;  the 
chain  was  used  constantly  to  locate  and  loosen  submerged  logs, 
where  heavy  obstructions  could  not  be  removed  with  the  boat's  ma 
cry,  high  explosives  were  used  freely,  the  services  of  a  diver  fo 
purpose  having  been  necessary  nearly  every  day.  The  stages  of  ^ 
remained  low  until  January  27,  and  work  was  carried  upstrcii 
Tones  Bayou,  19  miles  below  Shreveport.  On  the  night  of  the  2 
rapid  rise  set  in,  and  Sunday,  January  28,  the  Bowell  ran  to  Shrevc 

As  the  stages  of  the  river  continued  too  high  to  work,  advai 
was  taken  of  the  opportunity  to  repair  the  hole  knocked  in  the  be 
of  the  Bowell  December  9.  The  small  sectional  dock  that  had 
used  for  the  purpose  before  was  rebuilt  to  fit  the  place,  pumped 
and  the  hole  was  patched  with  boiler  iron  riveted  in  place.  Twoi 
patches  also  were  j)laced  on  the  bow  deck.  This  work  was  comp 
February  15,  after  which  the  small  force  retained  was  employe 
caring  for  the  Botcell  and  Breek,  overhauling  the  machinery,  and  mi 
minor  repairs. 

The  latter  part  of  March  the  Bed  Biver  Valley  was  visited  by  ui 
ally  heavy  and  continued  rains,  and  March  23  ord^s  were  sen 
master  of  the  Bowell  to  make  a  patrol  of  the  river,  to  break  up 
and  nrevent  formation  of  jams,  and,  in  case  of  emergency,  to  ai< 
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State  engmeers  and  district  levee  boards  by  carrying  supplies^  sacks, 
etc,  for  protecting  the  levee  system.    A  crew  was  shipped  March  24, 
coal,  subsistence  supplies,  etc.,  taken  aboard,  and  at  8  a.  m.  March  26 
the  Howell  left  Shreveport  for  the  upper  river.    Side  jams  were  removed 
at  Colquitts,  Jeters,  Shady  Grove,  Cash  Point,  Fish  Place,  Butler 
Bend,  Hurricane  Bluff,  Briarfield,  Bush  Point,  and  Martin  Place,  La., 
on  the  way  up,  and  on  reaching  Cedar  Bluff,  3G  miles  above  Shreveport, 
March  27,  it  was  found  that  a  strong  current  was  cutting  into  the  bank 
and  endangering  the  levee.    A  small  wing  dam  was  built  with  sacks 
of  earth  at  the  upper  end  of  the  levee,  which  forced  the  current  away 
from  the  bank  and  relieved  the  danger  of  caving.    After  completing 
this  work  the  boat  continued  upstream,  removing  side  jams  at  Wild 
Lneia,  East  Egypt,  and  Dark  Corner,   a  jam  about  half  a  mile  in 
length  at  Scotts  Slough,  and  three  side  jams  between  the  latter  place 
and  Sale  and  Murphy  Canal.    The  latter  point  was  reached  March  28, 
and,  finding  the  dam  and  levee  above  in  safe  condition  and  guarded  by 
6  men  from  the  vicinity,  the  Howell  turned  back.    At  Dooley  Bayou 
the  water  was  against  the  dam,  and  at  a  stage  higher  than  in  1892  (the 
highest  flood  of  previous  record),  but  the  dam  was  found  in  good  con- 
dition and  in  no  danger  of  breaking.    On  reaching  Cedar  Bluff  the 
levee  at  that  place  again  was  found  in  imminent  danger,  increased  by 
a  high  wind  and  heavy  rain.    The  crew  of  the  Howell  worked  until 
dark  placing  sacks  of  earth  to  prevent  sloughing,  and  tied  up  over 
night  at  that  place.    The  morning  of  March  29  the  gauge  indicated  a 
slight  fall,  and  an  inspection  of  the  levee  showed  it  to  be  out  of  imme- 
diate danger,  but  there  is  no  doubt  that  it  would  have  given  way  if 
timely  aid  had  not  been  rendered  by  the  HoicelL    The  boat  returned 
to  Shreveport,  and  as  the  gauge  at  that  place  read  32  feet  rising  (3.7 
^<pet  below  high  water  of  1892),  fears  were  entertained  for  the  levees 
along  the  Little  Eiver  section  below,  where  the  width  is  only  about 
one  third  of  that  at  Shreveport,  and  the  Howell  continued  downstream 
^ithoutdelay.    On  reaching  Richmond  Bayou  levee,  built  by  the  United 
States  in  1893,  it  was  found  that  a  break  had  occurred  in  it  near  Hal- 
cyon Landing,  12  miles  below  Shreveport,  of  such  extent  that  it  was 
{J^practicable  to  stop  it  with  the  means  at  hand.    At  the  Hall  Place, 
Wow  the  crevasse,  the  boat  was  hailed  by  lights  and  shouts  for  help, 
^^d  the  crew  was  employed  until  midnight  in  rescuing  men,  women, 
^od  children  from  the  submerged  lands.    Thirty  people  in  all  were 
^^ken  aboard  and  cared  for  overnight.     A  deplorable  incident  was  ihat 
P^Qi  negro  man  mounted  on  a  mule,  with  his  sick  wife  behind  and  an 
Infant  in  his  arms;  the  animal  stumbled,  causing  the  child  to  drop,  and 
!^^as  swept  out  of  sight  instantly  by  the  rapid  current,  and,  although 
JjJj^Daediate  search  was  instituted,  it  could  not  be  found  in  the  night. 
,^<i  morning  of  March  30  the  people  who  had  been  rescued  the  ])reced- 
J'^S  night  were  landed  at  Sunny  Point,  and  the  Howell  continued  down 
^^  Lotus  Landing,  where  Assistant  State  Engineer  F.  M.  Kerr  came 
?^ard,  and  the  boat  returned  to  the  crevasse,  with  a  view  to  closing 
^^  ^r holding  the  ends.    After  taking  soundings  and  finding  it  impracti- 
cable to  do  anything  with  the  means  at  hand,  the  Hoicell  returned  to 
|^*^rcveport  that  night.    March  31  the  Howell  ran  down  to  the  Boynton 
^^ee,  15J  miles  below  Shreveport,  carrying  laborers  and  sacks  for 
^^rk  at  that  locality,  and  on  the  return  trip  took  aboard  29  people 
^^^  submerged  lands,  who  were  transported  to  Curtis  and  Shreveport. 
^Pril  I  another  trip  was  made,  carrying  5,000  sacks  for  use  in  protect- 
^^gthe  Boynton,  Staten  Point,  Lattier,  and  Magenta  levees.    A.\>t\\1 
^^d  3  the  boat  remained  below  the  bridge  at  Shreveport,  xeaA.^  tet 


I 
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call  in  case  of  einerji^eiicy,  but  April  4,  a  fall  having  set  in,  it  returned 
to  the  moorings  with  the  fleet  in  Cross  Bayou,  and  the  crew  was  dis- 
charged. 

The  following  is  a  summary  of  the  work  done  during  the  year  by  the 
snag  boat  Howell  for  improvdug  navigation  of  Bed  Kiver: 

Snags  puHed 1, 8^ 

stumps  pulled 352 

Shore  snags  cut .» '  304 

Logs  removed  from  channel 4,  790 

Mud  lumps  destroyed 1 

Jams  removed 1 

Side  jams  removed 26 

Leaning  trees  cut 615 

Lineal  feet  of  wing  dams  built 2S5 

Wrecks  removed,  viz:  All  of  st-eaaner  FrienfiUj^  sunk  1892;   part  of  steamer - 
Phil  E,  Chappellf  sunk  1888;  part  of  steamer  Monterey ,  sunk  1863;  part  of 
steamer  Texarkana^  sunk  1869;  sunken  barge  at  Fire  Point:  parts  of  two 
unknown  steamers  at  Hurricane  liluft'  ancf  Rush  Point;  part  of  steamer 
Vaisf.ij  Miller,  sunk  1875;  and  part  of  steamer  Bouga  Houma,  sank  185?. 

During  the  months  of  April,  May,  and  June  the  stages  were  too  hi^h,  during  the 
greater  portion  of  the  time,  for  eft'ective  work  for  the  removal  of  obstructions  to 
navigation,  and  advantage  was  taken  of  this  period  to  make  needed  repairs  of  the 
Howell  and  machinery. 

The  hand-propelled  snag  boat  Harry  Breckj  Robert  Elflein,  overseer, 
in  charge,  left  Slireveport  Jnly  13,  commenced  work  at  Herudon  Place^ 
abont  2  miles  above,  which  was  continued  until  September  2  and 
carried  upstream  to  Alban  Canal  No.  1,  56J  miles  above  Shreveport. 
During  this  period  the  water  was  at  a  low  stage,  the  gauge  at  Slireve- 
port ranging  from  1  to  6  feet  above  zero,  but  being  below  3  feet  the 
greater  portion  of  the  time.  Operations  consisted  of  clearing  both 
banks  of  caving  and  sliding  timber,  and  removing  shore  snags,  stumps, 
etc.  Work  generally  was  under  the  banks,  and  only  such  trees  and 
stumps  on  the  top  banks  as  were  in  imminent  danger  of  caving  into 
the  river  were  cut.  Felled  trees  were  cut  into  short  lengths,  so  they 
would  dry  and  float  out  on  the  first  flood.  All  shore  snags  and  stumps 
that  could  be  reached  were  cut,  and  explosives  were  used  with  advan- 
tage in  removing  those  in  the  water.  Above  Gilmer  the  banks  had 
been  caving  rapidly,  extending  in  places  beyond  the  clearing  done  by 
the  crew  of  the  BrccJc  in  1891,  and  at  such  points  the  top  banks  were 
worked  over  and  the  trees  and  brush  cut  away  for  distances  ranging 
from  40  to  60  feet  back  from  the  river.  Where  there  was  little  ca\'ing 
the  timber  was  deadened  for  a  distance  of  20  to  30  feet. 

The  Breck  having  been  ordered  to  Shreveport  to  aid  in  constructing 
the  wing  dam  at  that  place,  started  downstream  the  afternoon  of 
September  2  and  reached  Shreveport  the  morning  of  September  4, 
where  it  was  employed  as  a  pile-driver  until  September  12.  Prom  the 
latter  date  until  November  8  it  was  employed  in  Cypress  Bayou  and 
the  lakes,  the  report  of  which  will  be  found  under  that  head. 

November  9  the  Breck  returned  to  Red  Kiver  and  was  employed  on 
the  stretch  below  Scopini  Cutoff^'  to  Knox  Point,  known  as  the  Little 
Eiver,  until  December  9,  when  it  was  towed  to  Shreveport  by  the  snag 
boat  HowelL  During  this  period  the  stages  of  river  were  near  extreme 
low  water,  the  gauge  at  Shreveport  during  the  entire  month  of  Novem- 
ber reading  from  1  to  2.6  feet  below  zero.  This  stretch  of  river  was 
worked  over  thoroughly  going  down,  and  the  obstructions  missed  were 
removed  on  the  way  back.  The  wrecks  of  the  steamers  Texarkana^  sunk 
18v  9  one-half  mile  above  Magenta,  part  of  which  had  been  removed 
by  the  Howell  in  October,  and  the  Express  Maily  sunk  1849  at  Bates 
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Bend,    "were     exposed  by  the  extreme  low  stage  of  water  and  were 
destroyed,  ^w^tli  explosives. 

The   following  is  a  sammary  of  the  work  done  by  the  Breck  in  Red 
River  during  the  year,  viz: 

Stumps  removed. 2, 226 

Shore  sna^s  removed 9, 767 

Side  j&rns  removed i 

Leanius  threes  cat 5, 173 

Trees  ^rdled , 1,143 

Sqaare  yards  thrush  and  willows  cut 17,350 

Hard  clay  poii  Ib  removed  with  explosives 1 

WreelLs  removed,  viz,  parts  of  steamers  Texarhana  and  Express  Mail. 

LITTLE    BIVER  FROM  THE   SCOPINI   CUT-OFF  TO   KNOX  POINT. 

lL>uring  the  fiscal  year  ending  June  30, 1894,  work  in  this  stretch  of 
Red  River,  17 J  miles  long,  under  the  allotment  made  by  river  and  har- 
bor act  of  September  19, 1890,  consisted  of  intermittent  operations  with 
the  snag  hoats  Howell  and  BrecJc  at  low  stages  of  water,  in  accordance 
with  the  approved  project.  The  report  of  the  work  done  is  included  in 
the  continuous  reports  of  the  two  boats,  under  the  preceding  head  of 
'*  General  improvement." 

ALEXANDRIA. 

The  approved  project  for  work  at  Alexandria  contemplated  improv- 
ing the  chatinel  at  the  Upper  Falls  by  dredging,  to  give  greater  ease 
and  safety  to  the  passage  of  boats  at  low  stages  of  water,  and  using  the 
material  excavated  for  protecting  the  town  front  from  erosion  by  the 
current  of  the  river. 

This   ^work  was  stopped  December  26, 1892,  when  the  dredge  broke 
down,    but   during  the  period  of  high  water,  which  followed  almost 
immediately,  the  boat  was  hauled  out,  the  bottom  repaired  and  calked, 
and   the  broken  parts  of  machinery  replaced,  preparatory  to  resuming 
operations  as  soon  as  the  water  sbould  reach  a  sufficiently  low  stage. 
I>urinfr  the  month  of  July,  1893,  the  water  by  the  Alexandria  gau^e 
fell  from  20  feet  on  the  Ist  to  6^  feet  on  the  31st,  and  August  1  opera- 
tions   at  the  Upper  Palls  were  resumed  by  the  U.  S.  dredge  Lone 
Star,  G-  W.  Phillips,  engineer  in  charge,  and  were  continued  until 
September  4, 1893,  when  the  available  funds  were  exhausted.    Sixty- 
seven   bargeloads  of  the  material    excavated,  containing  2,432  cubic 
yards,  were  floated  down  to  Alexandria  and   used   in  raising  and 
strengthening  the  crib  dike  built  in  1884-\S5,  with  the  exception  of  88 
cubic  yards  of  Tnaterial  used  for  revetting  the  bank  at  Cullen's  ware- 
house. 

The  following  is  a  summary  of  the  work  done,  viz: 

Cnbic  yanls. 

Rock  excavated  from  chanuel  at  Upper  Falls 3, 483 

Rock  transported  in  barges  to  front  of  Alexandria  and  used  for  raising  and 
stTcn^honing  crib  dike  and  revetting  caving  bank 2,  432 

After  suspending  operations  the  dredge  and  barges  were  towed  to 
Catahoula  Shoals,  Ouachita  Eiver,  for  work  at  that  place. 

CONSTRUCTION   OF   LEVEES. 

The  levee  work  in  progress  at  the  end  of  the  fiscal  year  1893  was 
completed,  as  follows: 

The  Blanton  Bluff  and  Bargetown  Levee  was  completed  August  15, 
1893,  under  extension  of  contract  with  Dordan  &  Hunt,  at  tti^  t«A^ 
BNQ  04 90 
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of  14^  cents  per  cubic  yard.    The  line  extends  from  the  high  hind  on 
right  bank  of  the  river  at  Blanton  Bluff,  Ark.,  70f  miles  above  Shreve- 
jH>Ttj  La.,  downstream  9,389  feet  to  a  junction  with  the  Bargetown 
Levee  built  by  the  State  of  Louisiana  in  1891~'92.    Final  measure- 
ment showed  the  total  contents  of  the  levee  to  be  126,060.3  cubic  yards. 

The  railroad  to  Mack  Bayou  Levee  was  completed  by  Contractor 
John  T.  ]VIartiu  September  20, 1893.  This  line  extends  from  the  rail- 
road embankment  opposite  Shrevei)ort,  La.,  downstream  4,829  feet  to 
upi)er  end  of  Vinson  Bayou  Levee,  and  from  lower  end  of  that  levee 
downstream  7,300  feet  to  and  across  Mack  Bayou.  The  total  amount 
of  embankment  built  was  57,700  cubic  yards,  at  a  cost  of  $5,085,  of 
which  the  United  States  paid  $2,000,  the  Bossier  Levee  board  $2,500, 
and  the  State  of  Louisiana  $585. 

Between  August  28  aud  September  21, 1893,  stone  was  hauled  to  the 
Sale  aud  Murphy  Dam  for  strengthening  thct  structure.  One  hun- 
dred and  thirty-seven  wagonloads,  averaging  about  one-half  a  cubic 
yard  to  the  load,  were  placed  on  the  dam  as  follows:  61  loads  for  rip- 
rapping  lower  end,  50  loads  for  revetting  mattress  on  river  side,  and 
26  loads^or  revetting  mattress  on  land  side. 

It  had  been  the  intention  to  apply  the  available  balance  to  clearing 
the  right  of  way  from  the  Sale  and  Murphy  Dam  southward,  prelimi- 
nary to  the  construction  of  a  levee  to  join  the  line  projected  by  the 
State  engineers  below.     I  made  an  inspection  of  the  locality  in  August, 
but  learned  that  the  State  could  not  undertake  to  lay  out  the  pro- 
posed line  below  the  dam  during  the  year.    After  consultation  with 
Assistant  State  Engineer  Kerr  upon  the  subject,  it  Was  agreed  that  it 
was  of  first  importance  to  make  the  line  from  Blanton  Bluff  to  the  dam 
secure  by  repairing  and  enlarging  the  Bargetown  Levee  built  by  the 
State  in  1891-'92.    Recommendation  to  this  eflfect  having  been  approved 
by  the  Chief  of  Engineers,  the  work  was  advertised  by  circular  letter 
September  30,  and  the  following  proposals  were  received  and  opened 
at  the  U.  S.  engineer  office,  Vicksburg,  Miss.,  at  12  o'clock  noon  Octo- 
ber 14, 1893,  viz: 


No. 


1 
2 


Kamo  and  address  of  bidder. 


Joliu  T.  Martin  and  Michael  Hnnt,  Sbreveport,  La 
Thomas  J.  Martin,  Missionary,  La 


Prictt 

percabic 

yard. 

CmU 
22.8 
28 


Contract  was  made  with  Martin  &  Hunt  October  21,  and  the  work 
was  finished  by  them  December  9,  consisting  of  strengthening  the 
levee  and  bringing  to  grade  of  3  feet  above  high  water  of  1892,  requir- 
ing 21,000  cubic  yards  of  embankment. 

This  work  exhausted  the  funds  available  for  levee  work. 

During  the  flood  of  March  and  April,  1894,  68  gauges,  which  had 
been  set  by  levels  from  permanent  monuments,  were  read  along  Red 
lliver,  in  addition  to  the  7  permanent  gauges^  supplemented  by  the 
reports  of  rainfall,  etc.,  from  the  Weather  Bureau.  The  plotted  results 
to  the  same  plane  of  reference  show  that  the  high-water  line  of  1894 
behaved  like  that  of  1892  svith  respect  to  previous  floods;  rose  above 
at  some  points  and  fell  lelow  at  others.  At  Shreveport  the  maxi- 
mum of  34.5  feet  was  recorded  April  2,  1894,  as  against  35.7  feet  Mav 
28,  1892,  but  I  have  little  doubt,  that  the  flood  of  1894  would  have 
passed  the  latter  height  from  the  enormous  rainfall  in  the  upx)er  valley. 
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except  for  the  great  scoar  that  had  been  going  on  in  the  reach  as  shown 
bysoandings  made  at  the  top  of  the  flood  at  the  bridge  and  in  front 
of  the  city.  The  discharge  was  not  measured  this  spring,  but  from 
the  great  increase  of  section  at  Shreveport,  afid  observed  current,  it  is 
hardly  to  be  doubted  that  it  exceeded  that  of  1892,  which  was  6,400 
cubic  meters  per  second.  !N"otwithstanding  the  great  height  and  force 
of  the  flood  of  1894,  the  levees  withstood  the  water  without  serious 
damage  except  at  two  places,  viz :  The  crevasse  in  the  Eichmond  Bayou 
Levee,  built  by  the  LTnited  States  the  early  part  of  1893,  caused  by  the 
catting  or  caving  of  the  old  outside  levee  at  Lay  Bayou,  which  had 
been  held  until  a  critical  moment,  and  then  the  full  force  of  the  current 
let  against  the  new  Hue  March  29,  which  succumbed  in  a  short  time. 
A  break  occurred  April  1  in  the  Cash  Levee  at  Navigator  Point,  built 
by  the  Caddo  Levee  district  the  early  part  of  1893,  which  was  due  to 
faulty  construction  of  a  drainage  siphon.  As  soon  as  information  of 
the  break  in  the  Eichmond  Bayou  Levee  was  received  at  this  office, 
the  matter  was  referred  to  the  U.  S.  attorney  for  the  western  dis- 
trict of  Louisiana,  under  section  11  of  the  river  and  harbor  act  of  1890, 
for  investigation,  as  it  had  been  stated  that  the  cut  was  made  by  unau- 
thorized individuals  when  the  time,  locality,  and  conditions  could  not 
have  been  worse  chosen,  which  statement  was  denied,  and  it  was  alleged 
that  the  breaking  of  the  old  levee  was  due  to  natural  caving  of  the 
fiver  bank. 

As  it  was  impracticable  for  the  United  States  to  attempt  to  close  the 
Crevasse  in  the  Richmond  Bayou  Levee  with  the  small  balance  avail- 
able for  levee  work,  and  as  the  people  affected  thereby  naturally  were 
tench  concerned  over  the  possibility  of  another  Hood,  and  were  unable 
ttemselves  to  rebuild  in  time  to  prevent  a  recurrence  of  the  disaster  in 
ase  of  flood,  upon  the  recommendation  of  the  State  engineers,  the 
wk  of  closing  this  crevasse,  the  one  in  the  Cash  Levee,  and  the  repair 
id  enlargement  of  the  Riverdale  to  Tones  Bayou  Levee  in  Caddo 
arish,  which  suflfered  considerably  during  the  high  water,  was  adver 
;ed  by  the  governor  of  Louisiana  April  15,  placed  under  contract  the 
tter  part  of  that  month,  and  both  crevasses  were  closed  in  May. 
The  following  table,  furnished  by  the  board  of  State  engint  ers  of 
aisiana,  shows  in  a  concise  manner  the  work  on  Red  River  under- 
:en  during  the  fiscal  year  by  the  State  and  local  levee  districts. 


f 
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CYPRESS  BATOU   AKD   THE   LAKES  BETWEEN  SHBETEPOBT, 

JEFFERSON,  TEX. 

Tlie  act  of  July  13, 1892,  proTided  that  $5,000  of  the  appri 
for  Bed  Biver  might  be  used,  iu  thediscretioo  of  the  Secretary 
for  work  in  Cypress  Bayou  and  the  lakes  between  Shrevef 
and  Jefferson,  Tex.  While  I  was  at  ShreveiMjrt,  Septembe 
1893,  the  steamboat  men  interested  in  the  trade  between  Sh 
and  Jefferson  urged  the  removal  of  stumps,  etc.,  from  the 
during  the  low  stage  of  water.  Assistant  Engineer  H.  M.  Mars 
sent  to  examine  the  lower  lake  route,  and  reported  that  the  fl 
bare  and  the  conditions  most  favorable  for  blowing  out  the  s\ 
the  channel.  I  ordered  Overseer  Elflein  to  work  the  snag  bo 
up  Twelve  Mile  Bayou  to  the  foot  of  the  lakes,  and  then  to  pu 
ations  with  a  chopping  party,  quartered  in  tents,  upstream  as 
as  possible  through  the  lakes  and  bayou  to  Jefferson.  On  m 
to  Vieksburg,  after  inspecting  Bed  and  Ouachita  rivers,  I  rejK): 
action,  and  the  i>lan  was  approved  bv  Department  letter  of  Sc 
27. 

The  snag  boat  Breck  left  Shreveport  September  12,  and 
Twelve-Mile  Bayou  and  commenced  work  the  same  day.  On  i 
Hammond  Place,  between  the  0  and  10  mile  i)osts,  it  was  foi 
the  boat  could  go  no  farther  on  the  low  stage  of  water,  and  it 
up  in  a  deep  pool.  Operations  were  pushed  upstream  by  the  c 
party,  using  explosives  freely  for  the  removal  of  stumps,  etc.,  j 
carried  to  Jefferson  by  October  20.  At  Jefferson  the  outfit  wa 
iu  the  skiffs  and  a  small  fiatboat,  and  the  party  started  bac 
stream  October  21,  and  reached  the  snag  boat  Breck  the  e\' 
October  22.  October  23  to  November  8  the  party  was  employed 
ing  heavy  timber  on  caving  banks  of  Twelve-Mile  Bayou,  on  co 
of  which  work  it  was  transferred  to  the  Little  Biver  below  Shi 

The  following  is  a  summaiy  of  the  work  done  between  Sh 
and  Jefferson,  viz: 

Snaj^s  ami  logs  removed  from  channel 

Stumps  removed 

Tow-heads  destroyed 

Shore  snags  removed 

leaning  trees  cut 

Trees  girdled 

Square  yards  willows  and  brush  cut 

Wrecks  removed,  viz:  Lizzie  Xc€,  sunk  1871  in  Twelve-Mile  Bayou;  an 
sunk  lS57f  and  Texas  and  Juherquit,  dates  unknown,  near  Albany.  All  u 
of  these  wrecks  were  destroyed,  only  floor  timbers  and  bottom  plank  i 
which  will  not  obstruct  navigation  in  the  least. 

DISCUSSION   OF   IMPROVEMENT  AND  ESTIMATES. 

The  survey  of  the  Red  River  from  Fulton,  Ark.,  to  the  Atcl 
a  distance  by  channel  measurement  of  818.5  kilometers  (508.6  : 
nearly  finished.    The  details  of  the  year's  work  are  given  in  tl 
of  A.ssistant  Engineer  Marshall  herewith. 
j  It  would  be  more  valuable  for  geographical  purposes  if  the  s( 

triangulation  and  the  transvalley  sections  could  be  canied  ( 
neither  are  absolutely  necessary,  for  the  study  of  the  best  u 
improvement  does  not  require  the  former,  and  the  fact  that  botl 
States  and  State  engineers  are  in  perfect  accord  upon  the  si 
confining  the  river  by  closing  outlets  and  building  levees  rem 
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mall  moment  what  material  lies  on  either  side  the  immediate  banks, 

)t  Ti'hether  the  lauds  rise  or  fall  away.    We  know  the  general  fall  of 

t\ie  vaJley  from  Fulton  to  the  Mississippi,  and  we  have  the  most  exact 

information  that  has  been  obtained  on  any  river  of  like  magnitude  of 

tlie  fall  per  unit  of  the  water  surface  at  extreme  stages.    The  rapid 

teconnoissance   of  1893,  rapid  because  the  frequency  of  permanent 

refoence  points  of  triangulation  and  elevation  enabled  the  parties  to 

get  definite  information  without  delaying  to  identify  x>ositions  where 

cbaDges  had  taken  place,  has  been  developed  ux)on  the  ofiice  maps, 

from  which  we  may  get  an  accurate  measure  of  the  amount  of  change 

at  any  point  and  the  time. 

The  river  as  a  whole  has  improved  vastly  since  the  raft  was  destroyed, 
both  as  a  navigable  stream  and  as  a  drain  for  the  great  valley  through 
which  it  flows.  The  intermittent  but  frequent  attacks  of  the  snag 
boats  upon  the  remains  of  the  raft  as  they  were  uncovered  by  scour 
bave  given  way  for  the  eroding  action  of  the  river,  so  that  it  is  navi- 
gable at  far  lower  stages  than  was  possible  even  so  short  a  time  as 
five  years  ago;  and  at  present  at  very  low  stages,  say,  barely  a  foot 
above  zero  at  Shrevepbrt,  the  river  is  open  to  all  boats  of  3-foot  draft 
from  Fulton  to  the  Mississippi,  except  for  the  bar  at  the  mouth. 

A  report  of  the  Weather  Bureau  of  February  24,  1894,  stated  the 
^8ult«  thus : 

Oil  August  22,  1888,  the  Htage  at  Shreveport  was  4.7  feet  above  zero.  On  that 
^tel)oat8  could  not  ruu.  On  October  1  and  2,  1893,  the  stage  wiis  2.6  feet  below 
^^  or  7.3  feet  lower  than  on  August  22,  1888,  and  boats  were  able  to  run. 

The  bottom  of  the  river  in  the  raft  region  above  Shreveport  has  gone 
down  as  much  as  15  feet,  the  low- water  line  following  it  to  a  certain 
Extent,  and  a  similar  process  has  been  going  ou  below,  especially  in 
the  stretch  known  as  Little  Kiver.    The  effect  has  been  to  lower  the 
^neral  low- water  limit,  increase  the  depth,  and  give  a  greater  carry- 
ing power  to  the  whole  river.    It  might  be  expected  that  the  high- 
water  line  should  follow  the  general  improvement,  but  the  development 
if  the  valley,  denuding  it  of  timber,  and  the  accompanying  reclama- 
ion  of  lands  by  drainage,  have  changed  the  conditions  to  such  a  degree 
bat  the  rainfall  is  no  longer  held  back  to  filter  through  the  soil  or 
rain  slowly  into  the  river,  but  is  precipitated  into  it  with  a  rush,  so 
lat  while  the  total  flow  may  be  about  the  same  one  year  with  another, 
le  amount  discharged  i>er  second  in  time  of  flood  is  far  greater  than 
rmerly. 

A  high  water  of  35  feet  on  the  Shreveport  gauge  now  means  a  vol- 
me  of  discharge  that  could  not  have  been  carried  by  the  river  in 
^0,  186G,  or  1874,  noted  high-water  years  that  old  settlers  refer  to. 
ne  has  only  to  examine  the  old  channels  now  cut  off,  like  Lattier,  to 
idge  how  inadequate  the  section*  of  discharge  would  have  been  even 
•r  a  flood  of  far  less  volume  than  those  of  recent  years.  The  aban- 
)Ded  channels  have  not  changed,  except  perhaps  to  widen  slightly 
am  the  wash  of  local  rains;  certainly  they  have  not  closed  in,  as 
ay  be  judged  by  large  old  trees  that  mark  the  opposite  banks;  but 
Ley  look  so  small  as  compared  with  the  main  river  that  it  seems  hard 
►  believe  they  once  formed  part  of  it  and  were  navigable  at  certain 
A^es  by  the  large  side- wheel  boats  of  those  days. 
The  gradual  closing  of  outlets  and  the  building  up  of  the  levee  sys- 
tin,  now  fully  under  way,  must  combine  with  the  speedier  delivery  of 
le  rainfall  to  keep  the  high-water  line  up  until  the  river  shall  have 
•oorecl  a  channel  large  enough  to  carry  it,  and  then  we  m^-y  expect  a 
rsidaal  reduction  of  flood  heights^  provided  means  are  taken  vatvm^  \i() 
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prevent  waste  of  energy  in  caving  banks  and  consequently  diminishing 
the  slope  below  a  proper  working  limit. 

Tbe  time  seems  near  at  hand  when  the  permanent  improvement  of 
navigation  by  an  open  river  shouLl  be  undertaken,  and  therefore  for  a 
proper  study  of  the  problem  the  maps  should  be  published  on  the  origi- 
nal scale  of  1:10,000  for  working  drawings,  and  upon  some  convenient 
smaller  scale  for  comprehensive  views  of  long  stretches  from  which  a 
correct  idea  may  be  had  of  the  relation  of  the  various  part«  and  the 
probable  effect  of  local  work  upon  the  bends  at  a  distance  above  and 
below. 

The  first  and  most  important  question  to  be  decided  is  the  general 
plan  of  improvement.    On  the  one  hand  those  interested  in  navigation 
wish  the  work  to  begin  at  the  lower  end  and  the  worst  places  improved 
first,  so  that  as  much  of  the  river  as  possible  may  be  open  for  use  in 
the  shortest  time.     But,  on  the  other  hand,  it  may  be  doubted  if  this 
would  be  the  best  means  of  making  a  permanent  improvement  of  the 
river  as  a  whole.    The  bad  places  may  be  either  parts  of  an  unformed 
or  of  a  deformed  river.    If  the  former,  we  may  expect  gradual  improve- 
ment by  natural  action,  while  in  the  latter  case  temporary  expedients 
may  answer  for  some  length  of  time. 

There  are  considerable  stretches  of  Red  River  where  the  banks  ai 
fairly  stable  and  the  depth  sufficient  for  navigation  at  all  stages  whicl 
may  be  left  without  much  attention,  except  to  watch  carefully  fo 
changes,  while  there  are  others  in  which  the  river  has  worked  into    «^ 
condition  that  would  be  almost  perfect  if  it  could  be  fixed  and  inaA« 
permanent  now,  but  which  may  be  deformed  by  caving  banks  or  cn.'fc- 
offs  and  require  long  periods  for  restoration.    It  seems  to  me  that  tLi.« 
leading  principle  should  be  to  attack  those  reaches  where  the  river  t>y 
its  own  force  has  nearly  reached  its  best;  where  the  section  is  ampule 
for  the  greatest  flood,  the  depth  good  at  low  stages,  the  banks  of  en^J 
curvature,  the  slope   well  established ;  and  to  join  them  later  on  wL'fch 
parts  above  and  below  as  they  develop  under  the  natural  action  of  tX*® 
river  or  by  properly  directed  assistance  as  occasion  seems  to  offer. 

At  first  blush  it  might  be  thought  that  such  a  plan  would  involve  ^^ 
incomputable  expenditure,  while  it  would  cause  great  impatienceamow  *^5 
river  men;  but  it  is  not  ut  all  clear  that  the  cost  would  be  lessened 
concentrating  energy  upon  the  worst  places,  producing  violent  chaug'^ 
of  regimen  which  must  have  an  unfavorable  influence  upon  those  par" 
which  may  be  already  good.  Whatever  method  be  judged  best,  it  mr«-  ®^ 
be  admitted  frankly  at  the  outset  that  any  plan  for  the  improvomeut  ^^ 
a  navigable  stream  in  an  alluvial  valley  will  cost  a  large  amt)unt,  :^^^ 
matter  how  carefully  thought  out  or  how  well  administered.  The  pr^^^' 
tical  business  questions  for  answer  are :  Will  it  pay  the  United  Static ^^ 
to  impiove  this  part  of  its  property!  Will  the  work  benefit  the  peo£"2^^^ 
at  large  as  it  progresses,  increasing  their  facilities  and  cheapeni  ^^^ 
rates,  and  consequently  aid  in  the  development  of  the  country! 

Brilliancy  of  results  is  often  delusive.    Slope  is  the  C/Ontrolling  fact*^^^ 
and  il  a  great  success  has  been  obtained  over  a  small  stretch  of  l>i*^ 
river  it  mustbe  at  the  expense  of  slope  above  or  below,  and  those  part^ 
correlated  to  the  newly  improved  portions  can  not  fail  of  injury  to  the/r 
regimen.     It  is  the  apparently  immediate  good  results  that  lead  peopie 
into  the  belief  that  dredging  bars  at  random,  cut-offs,  and  outlets,  are 
the  only  true  and  practical  means  of  improving  alluvial  streams.    The 
motto  for  those  who  advocate  the  last  two  might  well  be  "  After  us  the 
deluge." 

But,  if  it  be  insisted  as  a  measure  of  policy,  that  the  worst  places 


APPENDIX   V ^REPORT   OF   CAPTAIN  WILLARD.  1433 

most  be  attacked  first  to  give  immediate  relief  and  practical  resalts, 
then  the  work  shoald  be  adjusted  as  far  as  practicable  to  the  principle 
laid  dowu,  and  we  still  should  try  to  secure  the  good  places  and  extend 
the  scope  of  operations  in  bad  reaches  by  beginning  at  long  distances 
above  and  extending  far  below  them.    Such  a  plan  by  no  moans  would 
preclude  temporary  alleviation  by  a  moderate  use  of  the  dredge  or  the 
dispersion  of  shoals  by  inexpensive  spurs  or  dikes,  or  by  means  of 
floating  wing  dams.    It  would  be  very  interesting  and  perhaps  profit- 
able to  experiment  with  barges  that  could  be  moored  by  sj^uds  and 
form  a  jetty  by  drop  shutters   or   by  plank   with  intervals  on  the 
upstream  side;  the  idea  being  to  produce  moderate  concentration  of  the 
flow  upon  shoals,  and  to  withdraw  them  when  sufficient  depth  had 
been  gained  for  the  time  being,  to  repeat  the  operation  at  some  other 
point.   Anyone  may  build  a  jetty,  and  whether  placed  in  the  best  posi- 
tion or  not  the  shoal  must  yield ;  but  once  down  it  is  expended  and 
generally  must  remain  to  be  covered  by  deposit  or  be  washed  away. 
The  material  can  not  be  taken  up  to  be  used  at  some  other  site. 

The  idea  of  securing  the  river  was  suggested  several  years  ago  by 
Commissioner  Harrod,  who  advocated  the  systematic  revetment  of  the 
banks  of  Mississippi  River.  The  idea  presented  here  is  to  secure  those 
portions  of  the  river  which  are  good  and  await  the  improvement  of 
he  worse  parts  by  natural  work  of  the  river  itself,  assisted  if  need  be 
by  such  expedients  as  will  not  hasten  the  process  unduly,  while  satis- 
fying the  imme^liate  needs  of  commerce.  This  subject  was  i^resented 
to  the  International  Congress  of  the  Columbian  Exposition  in  a  paper 
entitled* 'The  limits  attainable  in  improving  the  navigability  of  rivers 
by  means  of  regulation,"  by  H.  Engels,  professor  of  hydraulics  in  the 
Koyal  Technical  High  School  at  Dresden.  It  was  published  in  vol.  29 
of  the  Transactions  of  the  American  Society  of  Civil  Engineers,  and 
discussed  in  a  following  number. 

Whatever  be  the  final  ]>lan,  the  conditions  are  such  that  the  work 
njust  be  done  by  plant  owned  by  the  United  States  and  by  hired  labor. 
Contracts  may  be  made  for  material  and  supplies,  but  it  is  not  practi- 
cable to  draw  up  specifications  that  can  be  followed  rigidly,  however 
tohful  and  zealous  the  contractor.  Boats  will  be  needed  for  quarter- 
ing and  feeding  men;  barges  for  piling,  brush,  and  stone;  shopboats 
for  all  sorts  of  repair  work ;  pile-drivers,  steam  tenders,  and  large  boats 
for  towing.  A  great  outlay  at  first  and  far  beyond  the  means  of  con- 
tractors, unless  operations  should  be  extended  over  considerable 
Periods  under  contin  ^ous  appropriations. 

Keferring  to  my  remarks  in  the  last  report  upon  bank  revetment,  etc. 
(Keport  Chief  of  Engineers,  1893,  p.  1910),  I  recommend  that  a  begiu- 
"'"g  be  made  by  a  few  additions  to  the  working  plant,  say  a  dredge 
tiiHt  tan  deposit  material  lOi)  feet  away,  pile-drivers,  barges,  and  a  dis- 
patch towboat ;  and  that  the  experiment  begin  with  the  reach  including 
oiirevei)ort  and  extending  a  mile  or  so  above  and  below  the  city;  and 
follow  by  work  in  some  other  reach  of  different  character,  say  above 
tte  falls  and  past  Alexandria. 

The  discharge  section  at  Slireveport  seems  to  be  ample  for  any  flood. 

Depths  of  60, 70,  and  90  feet  were  sounded  during  the  high  water  of 

March,  1894,  and  though  the  flood  height  was  less  than  in  1892  by  about 

i  decimeters,  standing  31.5  feet  ou  the  gauge  as  against  35.7  feet  in 

1892,  it  is  hardly  to  be  doubted  that  the  discharge  was  equal  to  if  not 

greater  than  in  the  former  year  when  it  reached  0,400  cubic  meters  per 

second.    To  convey  some  notion  of  the  volume  and  of  its  power  to  do 

good  work  iu  the  channel  as  well  as  bad  in  destroying  the  banks^  I 


\ 
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change  the  scale,  and  8tate  that  6,400  cubic  meters  per  seccmd  means 
600,000,000  tons  of  water  passing  ShreYeport  bridge  in  twenty-four 
hoars,  of  which,  from  the  mean  sediment  observations,  100^000  tons  were 
mnd. 

It  seems  strange  to  note  in  pa&sing  that  while  examination  of  the 
banks  and  shoals  on  the  surta^ce  shows  chiefly  the  fine  red  silt  that 
gives  color  and  name  to  the  river,  we  almost  always  find  after  a  serioiLS 
cfevasse  the  track  of  the  overflow  marked  by  sharp  white  sand ;  but 
the  borings  reveal  the  soorce,  for  this  sand  is  below  the  superficial  cov- 
ering of  the  bars,  and  in  time  of  great  disturbance  is  whirled  up  from 
the  bottom  to  be  cast  upon  the  land  when  the  levees  fail,  or  deposited^ 
in  some  lower  reach  where  the  velocity  may  be  checked.  This  is  th^ 
material  to  throw  down  u|K>n  the  shores  in  i>laces  that  are  too  wide,  hy 
forcing  the  river  to  build  up  its  banks. 

Levees  must  continue  to  play  a  decisive  part  iu  improving  naviga- 
tion by  confining  the  river  to  the  channel  i>rescribed  for  it,  and  that 
they  may  do  their  full  share  they  should  be  as  near  the  banks  as  pos- 
sible and  follow  the  windings  of  the  stream.  Short  cuts  have  been 
made  and  points  left  out,  and  the  levees  set  far  back;  but  this  has  been 
done  both  for  want  of  means  and  for  lack  of  stability  in  the  banks. 
These  facts  ofier  further  argument  for  fixing  the  banks,  especially  in 
those  parts  where  we  may  pronounce  the  river  now  at  its  best. 

The  i>eople  of  Red  River  Valley  have  taxed  themselves  for  levees 
almost  to  impoverishment,  and  thus  far  the  United  States  has  done 
but  a  small  part  of  the  work;  the  first  allotment,  amounting  to  1^57,275, 
being  made  upon  my  recommendation  from  the  appropriation  of  1S92. 
1  therefore  recommend  a  large  increase  for  levee  construction,  not  only 
to  help  those  within  established  levee  districts,  but  to  extend  the  sys- 
tem to  those  i)ortions  not  yet  included  in  State  districts  or  under  the 
general  State  allotments,  and  to  portions  beyond  their  jurisdiction. 

Closing  outlets  follows  naturally  from  the  extension  of  the  levee  5ys 
tem ;  but  the  work  should  be  done  cautiously  and  slowly,  and  in  advance 
of  levee  construction,  in  order  to  settle  and  give  gogd  foundations.  Sale 
and  Murphy  Canal  was  closed  three  years  ago,  Dooley  Bayou  last  year, 
and  Red  Bayou  should  be  closed  this  season.  A  pause  should  then  be 
made  above  Shreveport  and  the  question  of  closing  Tones  Bayou  taken 
up.  It  is  my  judgment  that  this  work  will  be  done  best,  when  tbe 
l)roper  time  arrives,  by  building  sills  across  and  gradually  raising  them 
as  judged  best.  The  Little  River  does  not  yet  seem  to  be  quite  large 
enough  to  carry  all  of  the  water,  and  therefore  should  l>e  taxed  only 
little  by  little.  It  is  not  improbable  that  a  sill  in  Tones  Bayou  might 
answer  even  if  left  only  at  half  stage  for  sometime.  The  decision 
should  not  be  made  in  haste,  but  rather  delayed  until  several  floods 
have  given  opportunity  to  measure  discharge  above,  iu,  and  below  the 
bayou,  to  determine  the  proiwrtions,  and  how  much  may  be  sent  down 
Little  River  without  danger  of  overtopping  the  levees. 

The  Red,  Bopuf  River,  and  Atchafalaya  district  has  received  no  h^^P 
from  the  United  States  on  Red  River,  and  should  have  consideratioUt 
especially  as  the  extension  of  the  system  above  sends  more  water  down 
upon  them  in  a  given  time  than  formerly.  But  extending  the  line  along 
Red  River  below  involves  cutting  off  a  certain  amount  of  drainage,  ^ 
about  Choctaw  Bayou,  for  which  provision  must  be  made  through  som® 
of  the  bayous  in  the  rear  that  lead  to  the  lakes  and  outlets  toward  th« 
Gulf. 

Farther  down  stream  is  a  reach  known  as  the  Rapions,  where  drainage 
of  the  adjacent  lands  will  be  necessary  to  maintain  a  navigable  chaa- 
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i«l.    At  low  atages  the  weight  on  either  side  the  river  is  too  great  for 
t^e  bed  through  which  it  flows,  and  the  bottom  is  forced  ui)  in  long 
rtdges,  often  considerably  above  the  surface.    Here  dredging  would  be 
to  little  purpose,  since  it  would  only  remove  weight  from  that  part  that 
is  now  too  light.    To  dredge  the  bottom  would  in  fact  be  to  dig  away 
tke banks,  though  more  slowly,  since  they  would  continue  to  push  the 
bed  vip  or  slide  in.    Here  the  banks  should  be  stripped  for  some  dis- 
tance back  and  ditches  ciit  to  drain  the  lakes  and  swamps  on  either  side. 
The  limit  of  Red  River  under  my  charge  is  reached  at  the  Atchafalaya. 
There  is  some  talk  of  turning  the  course  of  this  great  river  down  the 
bajou,  to  lose  itself  among  the  lakes  and  overflow  the  swamps  below, 
«^ith  a  by-pass  to  reach  the  Mississippi  by  a  lock  at  Plaquemine.    If 
this  is  to  be  done  the  subject  of  improving  the  navigation  of  Red  River 
fflay  as  well  be  dropped  at  once,  as  well  as  that  of  Ouachita  and  its 
tributaries,  which  supply  almost  as  much  water  as  the  Red,  and  promise 

*  system  of  navigation  perhaps  superior,  in  the  extent  of  valley  that 
JJay  be  developed  and  served,  to  that  of  the  greater  river.  How  the 
advocates  of  this  scheme  propose  to  take  care  of  a  discharge  of  at  least 
^0,000  cubic  meters  per  second,  or  if  they  have  given  this  feature  a 
jkought,  does  not  appear;  but  it  is  certain  that  if  the  systems  of  the 
^^  and  Ouachita  are  to  be  maintained  as  beneflcent  navigable  water- 
'^^ys  they  must  have  free  and  unobstructed  entrance  to  the  M issis- 
^Ppij  not,  as  some  fear,  to  give  their  '*  sum  of  more  to  that  which  hath  too 
'^^ch,''  but  to  be  absorbed  and  carried  safely  to  the  sea. 

The  whole  river,  and  especially  the  upper  portions,  even  high  up  in 
*^e  secondary  district  above  Fulton,  will  require  the  constant  care  of 
^he  snag  boats  for  many  years.  In  the  wilder  portions  enormous  trees 
^ill  continue  to  cave  into  the  river  and  form  dangerous  snags  and 
obstructions  below,  and  the  removal  of  young  growth  along  the  banks, 
aspracticed  in  the  lower  river,  will  prevent  formations  of  jama  to  some 
extent  and  do  much  to  make  navigation  safer,  especially  in  the  sharp 
feuds.  The  benefit  of  intermittent  work  by  the  snag  boats  moving 
nom  place  to  i)lace,  and  returning  again  to  the  attack  after  the  river 
as  scoured  somewhat,  has  been  mentioned  in  former  reports  and  has 
5en  confirmed  by  later  work.    When  not  at  work  the  snag  boats  should 

*  kept  ready  to  go  out  at  short  notice  to  prevent  formation  of  jams, 
hich,  if  neglected,  might  start  raft  formation  again  that  would  cost 
oasands  to  remove. 

A  liberal  amount  should  be  applied  to  surveys,  reconnoissances, 
u^es,  and  discharge  measurements,  to  fill  and  perfect  the  informa- 
»n  we  have.  Discharge  at  a  great  many  critical  points  should  be 
jasnred  during  floods,  to  get  abetter  knowledge  of  the  maximum  sec 
►n  that  should  be  required.  Discharge  is  especially  needful  to  be 
jasured  at  extreme  low  stages,  to  determine  the  proper  relations  that 
11  ^ve  sufficient  depth  for  navigation  at  low  water. 
[f  funds  could  be  had  for  the  purpose  it  would  be  interesting  to  extend 
a  examination  of  the  lake  region  on  the  right  bank  above  Sh reve- 
rt, as  suggested  in  the  last  report  upon  the  survey  of  Cypress  Bayou, 
d  to  investigate  the  question  of  establishing  a  reservoir  to  aid  in 
ae  of  low  water,  while  giving  a  navigable  route  to  Jetterson.  (Rejwrt 
lief  of  Engineers,  1893,  pp.  20C8-2071.) 

[n  farmer  reports  and  in  appropriation  bills  special  stretches  have 
en  considered  as  harbors,  but  as  they  are  merely  local  names  for 
rts  of  the  river,  and  are  not  harbors  as  the  term  is  understood,  they 
ooldnot  receive  special  attention  at  the  expense  of  other  parts  of  the 
'cr  where  the  need  of  work  for  the  benefit  of  navigation  may  be 
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greater.  If  a  city  or  river  town  wishes  a  handsome  paved  levee  front, 
the  corporation  or  some  chartered  body  should  raise  the  money  to  do 
the  work  and  receive  a  proper  return  in  wharfage  dues.  No  work 
should  be  done  on  such  fronts  by  the  United  States  except  in  the  direct 
interest  of  navigation,  to  give  a  proper  depth  or  to  prevent  injury  from 
a  caving  bank.  Protection  work  would  rarely  take  a  form  that  could 
be  utilized  for  business  purposes,  whether  mattress  and  riprap,  or 
spurs,  or  pile  dikes.  But,  on  the  other  hand,  if  work  should  he  found 
necessary  upon  a  city  front,  it  would  seem  quite  proper  to  modify  the 
form  somewhat,  and  allow  the  corporation  to  join  in  making  so  much  as 
needed  substantial  and  easy  of  access  for  teams  and  other  traffic  at  all 
stages.  For  these  reasons,  though  I  think  certain  work  both  desirable 
and  necessary  in  the  reaches  which  include  Shreveport  and  Alexandria, 
I  have  omitted  special  estimates  for  those  places,  and  whatever  is 
required  to  be  done  should  come  from  the  general  allotment. 

The  estimates  for  the  fiscal  year  1896  are  based  upon  the  ideas  set 
forth,  to  make  a  beginning  in  permanent  improvement.  Those  for  levees 
were  derived  from  a  statement  prepared  by  the  State  engineers  of 
Louisiana  and  supplemented  by  estimates  for  work  beyond  the  State 
line. 

Additions  to  plant,  dredgos,  pile-drivers,  barges,  steamboats,  tools,  rig- 
ging, and  outfit $100, 000 

Care  of  plant,  repairs,  etc 20,000 

Service  of  sna^  boats,  dredges,  and  chopping  parties 50, 000 

Closing  outlets,  sills,  dredging  for  outlets  for  impounded  water,  draining 

lakes,  etc 50, 000 

Two  and  one-quarter  million  cubic  yards  levees 450, 000 

Fixing  and  revetting  bends,  caving  banks,  dikes,  spurs,  etc 300, 000 

Surveys,  gauges,  discharge  measurements,  maps,  etc 20, 000 

Officecharges,  administration,  transportation,  etc 10, 000 

Total 1,000,000 

The  amounts  expended  during  the  fiscal  year  ending  June  30,  1894, 
and  balances  unexpended  July  1, 1894,  are  as  follows: 


Allotiiicntfl.  dixTiug  year.     July  1.  1894. 


For  general  improvement,  repairs,  care  of  plant,  etr $17.  76.J.  58  I  $23, 463. 76 

For  work  at  yVJexandria,  La j  1,875.35  |  53.  M 

For  Little  River  from  ScMipini  Cut-off  to  Knox  Point I  2, 1.55.  52  :  13, 727. 41 

For  Cypress  Bayou.  et<; '  1. 682. 83  ]  3. 298. 67 

Forsiirveyof  lCe<l  Kiver '  15,732.89  2,523.76 

For  con.<)t ruction  of  levees 14,539.49  293.06 


Totid ,        53,749.66  43,358.69 


Money  stateynenf. 

July  1, 1893,  balance  niiexpeiuled $97, 072. 04 

Keceivc'd  on  account  of  overpayments  to  land-grant  railroads 37. 31 

97, 109. 35 
.June  30, 1894,  amount  expended  during  fiscal  year 53,  749. €6 


July  1, 1894,  balance  unexpended » 43, 359. 69 

July  1, 1894,  outstanding  liabilities 64. 75 

July  1, 1894,  balance  available 43,294,94 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 


During  the  fiscal  year  Red  River  was  reported  navigable  to  Fulton  from  October 
fco  June^  inclusive,  and  from  Gilmer,  La.,  to  the  montli  the  entire  time.     Themoirth 

was  open  to  navigation  the  whole  year. 

« 

List  of  steamboaia  engaged  in  the  trade  during  the  fiscal  year. 


Class. 

• 

1 

! 

■•a 

1 

t 

Feet. 

Draft. 

Between — 

• 

s. 
s 

•s 

1 

• 

s 

Name. 

• 

1 

a 

t 

Feet. 

Feet. 

Ft. 

in. 

Ft.in. 

Valley  Queen 

Storn- 
wheeL 

410.83 

190.6 

35.8 

5.6 

2 

6 

9    0 

Xew    Orleans    and 
Shreveport,  La, 

10 

500 

Oarland.  ..- 

. . .do 

261. 42 
265.00 
254.49 

162 
161 
162 

30 

30.5 

30 

4.8 
4.5 
4.5 

2 
2 

2 

0 
0 
0 

6    6 
6    6 
6    ti 

do 

13 
21 
10 
18 

250 

Hallette 

. . . do  . . . 

do 

do 

250 

C   £  Satterlee 

...do... 

40 

Shreveport  and  Gil- 
mer, La. 

54 

■ 

Shreveport,  La.,  and 

26 

126 

Bosa  Bland 

..  .do  ... 

148. 71 

113.2 

22.8 

4.4 

1 

3 

3    6 

,     GarUud.  Ark. 

Shreveport  and  Con- 
flhatta,  I^a. 

Shreveport,  La.,  and 
.    Jefferson,  Tex. 

10 
17 

68 

65 

E.  B.  AVheelock 

. .  .do  . 

254.49 

160 

30 

4.9 

1 

8 

5    6 

New     Orleans    and 
Shreveport,  La. 

12 

175 

Kat  F.  Dortcb 

...do... 

302.88 

164 

28.8 

3.5     1 

3 

3    6 

do    

11 

150 

tf^ftsnTwis     ........*••- 

...do  ... 

44.32 

84 

18.4 

4.3 

2 

6 

3    6 

Monroe,  La.,  and  Lit- 
tle River,  Ark. 

9 

D.H.  Pike 

. .  .do  . . . 

465.75 

199.6 

33.5 

5.5 

2 

3 

7    0  *  St.  i^ouis.  Mo.,  and 

1 

20 

Knox  Point,  La. 

f^ATrif    fl  AlVllcl     .••.... 

...do... 

900.58 

244.6 

34 

7.2    a 

6 

8    0 

do 

1 

21 

r^tf»ralf f*^  .......•*.- 

..  .do  ... 

631.  20 

41.81 

216.4 
62 

33.9 
14.6 

5.4 
3 

2 

1 

6 
0 

7    0  I 
2    4 

do 

1 

1 

C.  R.  Cumminga 

...do... 

Shreveport  and  Up- 

•  *  a  • 

per  Red. 

1/ 1  J%**tfh  V 1  tf^M                         -.«.«.. 

Tug  ... 

18.49 

3 

0 

Shreveport,  La.,  and 
Indox,  Tex. 

34  ! 

[New     Orleans     and 

4    .... 

Montconiery,  La. 
New     Orleans     and 
Uuckeve,  La. 

Adha  H.  Adams 

Siern- 
wheel. 

315.49 

157 

31.6 

3.1 

1 

6 

4    6 

1 



New     Orleans     and 

23 

75 

ShrevejMjrt,  La. 

New     Or' can  8    and 

1 

Coushatto,  La. 

DacotAli 

...do  ... 

726.09 

252 

48.3 

5.5 

2 

0 

5    0 

New     Orleans     and 

Panola,  La 
New     Orleans     and 
,    Shreveport,  La. 
[New    Orleans     and 

1 
2 

r 

John  Howard 

— do  .. . 

329.69 

180 

36 

6.0 

2 

6 

7    6 

1     Knox  Point,  La. 
|St.  Louis,  Mo.,  and 

1 

1 

1 

[    Knox  Point,  La. 

Dannljo 

, .  .do  ... 

232.32 

175 

33.8 

5.1 

2 

0 

5    6 

New     Orleans     and 
Coushatta,  La. 

1 

5 

The  steamers  Garland  and  C  E.  Satterlee  were  sank  during  the  year. 
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Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

Livestock 

Hides  and  skins . 

Lumber 

Saw  logs 

Stares 

Stone 

MisccUaneoas . . . 


Total  down  freight 
Keturn  freight 


Total 


Estimated  value. 


1803.'94. 


Tom. 

15, 392 

4,402 

9,042 

496 

31 

1,257 

28, 809 

228 


105, 395 


1892-*93. 


Tons. 

14,061 

7,902 

4,713 

1,183 

62 

1,520 

15,200 

1.739 


6,964 


180U'92. 


Tom. 
29,400 
31,832 


286 

151 

2,352 

22,250 

ao6 


14, 107 


105,  112 
63,518 


52,346 
17,605 


228,  630 


69,951 


100,584 
10,  912 


120, 520 


$6,  UGl,  OOU  I  $.'{,  422, 000  ,  $6,  877. 000 


1890-91. 


1889-'fiO. 


188»-'80. 


Tons. 

21,  613 

12,249 

10,000 

38 

212 


Tons. 
18,838 
14, 140 


Tons. 
12,  .W3 
11,975 


16,523 
81 


35 
4,519 


2,719 


58 
i.3G 


32 
97 


4,600 
373 


63,435 
30,051 

37,  72G 
28,650 

29.670 
19,780 

93,480 

66,376 

49,450 

$9, 185, 000 

$6,820,000 

$5,  370, 000 

In  additiou  to  tho  above  from  Oaachita  River,  entering  Rod  River  at  moutli  of 
Black  River,  95,860  tons,  the  value  of  which  is  estimated  at  $3,430,000. 

Pece'iptH  and  Hhipmenia  of  hales  of  cotton  at  Shrtfrcjwrt,  La. 


RECEIPTS. 


By  rail 

By  wagon 
By  river . . 


Warehouse  receipts 

SHIPMENTS. 


By  Texas  and  Pacific  Railway , 

By  Vickrtburg,  Shreveport  and  I'acilic 

liailroad 

By  Jlouston  and  Shreveport  Kailroad. . . 

By  St.  Louis  Southwestern  Kail  way 

By  river  to  New  Orleans 


Total 


1893-'94.     1892-93.  '  1891 -'02.     1890-'91. 


1889- "90. 


30,033  ! 

41.014  I 

5,581  ! 


76, 628 


25, 019 

10.546 

13,429 

17, 817 

9.246 


76,057 


]88S-*89. 


25, 277 

31,612 

4,821 

44,256 

49, 644 

9.189 

39,890 
37,725 
14,  836 

25, 476 

40,  026 

8,897 

30.331 
35,450 
12,368 

61,710 

103, 089 

92, 451 

74,390 

78,149 

20,904 

10,384 
3.114 
7.818 

14,  751 

30,645 

23,  251 

5.353 

24,187 

10,567 

23,311 

15,564 
13.860 
15.039 
19. 218 

23,6») 

20,813 

12, 529 

8, 820 

8.412 

20,582 

24,029 

494 

24.125 

8.056 

62, 971 

100,003 

86.992' 

74,264 

78,186 

The  water  route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  through  tho  lakes  and 
Cypress  Bayou,  was  reported  navigable  for  seven  months  during  tho  fiscal  year,  from 
early  part  of  November  until  June.  The  Rosa  Bland  was  the  only  steamer  report«d 
as  employed  in  the  trade.    The  commerce  reported  was  as  follows : 


Articles. 


Cotton 

Cotton  seed 

Hides  and  skins. 

Live  stock 

Lumber 

Saw  logs 

Shingles 

Miscellaneous... 


Total  down  freight 


Ketum  freight 


Total. 


Estimated  value 


1 893-^94. 


49,200 
"'*i75 


49,  764 
605 


50.  369 


1892-'9n. 


Tons. 

1,115 

105 

6 

4 

44 

02,100 

2.000 

45 


05,419 
732 


66,151 


$330,000  !       $535,000 


Not  reported. 


1891-'92. 

1890-91. 

Tmis. 
625 
200 

18$9-'90. 

Tons. 
407 

75 

Tims, 

200 
25 

14 

60,075 

82,400 

(*) 

9U0 

1,825 

61,  501 
272 

85,050 
700 

225 

3.300 

61,803 

85,750 

3.525 

$314,000 

$748,  UOO 

$304,325 
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npetiii|2;  rontea  of  transportation  for  the  trfulo  of  Red  River  Valley  below 
TK.,  SLre  as  follows :  The  river  is  crossed  by  the  St.  Lonis,  Iron  Mountain  and 
CtsLil^ray  at  Fulton,  Ark.,  by  the  St.  Louis  Sonth western  Railway  (Cotton  Belt 
b  Oarland,  Ark.,  and  by  the  Yicksburg,  Shreveport  and  Pacitic  Railroad  at 
»rt,  I^£t. ,  aiid  a  branch  of  the  Cotton  Belt  system  from  Lew  is  vi  He,  Ark.,  8  miles 
rarlandy  runs  parallel  to  the  river  to  Shreveport.    The  Texas  and  Pacilio 

runs  nearly  parallel  to  the  river  and  touches  at  Alexandria,  Boyce,  Shreve- 
1  otlxer  points  on  the  main  river,  and  at  Jefferson,  Tex.,  on  Cypress  Bayou; 
kects  at  Texarkana,  Ark.,  with  the  Cotton  Bolt  and  St.  Louis,  Iron  Mountain 
tliem.  Morgan^B  Louisiana  and  Texas  Railroad,  a  branch  of  the  Southern 
runs  from  Alexandria  to  the  main  lino.  Shreveport  is  the  eastern  terminus 
tlou^tou  and  Shreveport  Railroad.  Tho  Houston,  Central  Arkansas  and 
a  BAilroad,  a  branch  of  tho  Missouri  Pacific  system,  crosses  the  river  about 

al>ove  Alexandria.  The  Kansas  City,  Watkins  and  Gulf  Railway  runs  from 
tarles,  L.a.,  on  the  Southern  Pacific,  to  Alexandria:  and  another  line  is  pro- 
bat  'will  cross  at  Alexandria.    Jefferson,  Tex.,  at  tho  head  of  navifiration  of 

Bayoii,  baa  transportation  by  the  Missouri,  Kansas  and  Texas  Railway,  in 
:i  to  the  Texas  and  Pacific  Railway  mentioned  above.  The  Kansas  City, 
fes  and.  New  Orleans  Railroad  is  projected  to  run  about  300  miles  from  the 
-i  St&te  line  through  Central  Arkansas  to  "Uie  Louisiana  State  line.     The  Tex- 

and  Shreveport  Railroad  is  built  from  Texarkana  to  Lynn,  Ark.,  about  6 
roin  the  mouth  of  Sulphur  River.  Tho  Texarkana  and  Fort  Smith  Railway, 
e<l  from  Kansas  City,  Mo.,  to  Sabine  Pass,  Tex.,  will  touch  lied  River  at 
port.  La.  An  extension  of  the  Sherman,  Shreveport  and  Southern  Railway  is 
ed.  to  ran  from  Jefferson  to  Shreveport,  about  50  miles,  or  from  Jefferson  to 
m,  Tex.,  about  30  miles. 


report  of  assistant  exgixker  h.  m.  marshall. 

United  States  Engineer  Office, 

Vicksburg,  Mies.,  June  18,  1804, 

Txix:  I  have  the  honor  to  submit  the  following  report  on  Red  River  survey: 
at  the  middle  of  August  last  two  small  flatboats,  16  by  65  feet,  were  built  and 
bed,  one  at  Fulton,  Ark.,  and  tho  other  at  Shreveport,  La.  Although  the  lum- 
as  rough  and  unseasoned  the  boats  were  light  draft  by  reason  of  the  small 
isions  of  timbers  use<l  and  because  tents  were  substituted  in  place  of  cabins 
musing.  Tho  boats  were  patterned  like  those  used  on  Missouri  River  survey, 
t  that  the  cook  houses  wore  built  of  light  lumber.  They  afford  ample  and 
able  summer  quarters,  and  if  they  could  be  broken  up  at  the  end  of  survey,  to 
tho  expense  of  towing  to  some  distant  depot,  they  would  bo  entirely  satis- 
fy- 
» party  under  Assistant  Engineer  T.  C.  Thomas,  consisting  of  a  topographer,  a 

!r,  a  cook,  and  9  laborers,  started  from  Fulton  August  21,  and  on  the  same 
.  like  party  under  Assistant  Engineer  G.  C.  Hay  don  began  work  at  Conshatta, 
Lg  floated  down  from  Shreveport. 

»  work  comprised  the  locating  of  bank  lines,  setting  low-water  gauges  to  read 
^ater-surface  elevation  expressed  in  meters  above  Cairo  datum,  sounding  cross 
>ns,  taking  discharge  and  sediment  observations,  making  borings  in  the  river 
ftt  shoal  crossings,  and  ascertaining  the  water-surface  slope  at  those  places. 
yanks  were  located  by  transit  and  stadia  line  connecting  with  permanent  monu- 
s  at  frequent  intervals.  Ganges  wero  set  by  duplicate  lines  of  wye  levels  from 
«nt  bench  marks.  Soundings  were  made  from  a  skiff  drawn  across  the  riv«r 
eans  of  a  small  steel-wire  rope  stretched  between  stakes  half  a  meter  high  set 
D  water's  edge  on  both  banks.  The  rope  was  tagged  at  regular  intervals  and 
>ps  of  the  stakes  were  *^  shot  in''  by  the  topograi^her.  Discharge  was  measured 
a  cnrrent  meter  at  mid  depth  at  several  positions  in  the  cross  sections.     Sedi- 

was  collected  at  the  surface,  mid  depth,  and  bottom  at  quarter  intervals  across 
DO,  bv  means  of  a  bottle  with  a  controllable  valve  stopper.  Borings  were  ma<lo 
leptn  of  6  to  7  meters  by  driving  down  well-pipe,  H  inches  inside  diameter, 

a  small  pile-driver  mounted  on  a  flatbo.it.  When  driving  on  land,  if  the  pipe 
ne  filled  or  ceased  to  pick  up  material  it  was  pulled  up  and  another  inserted  in 
imohole;  ont  in  the  river  the  drive  was  continuous.  Pipes  containing  mate- 
rere  marked  for  identification  by  numbers  cut  with  steel  dies,  caps  were 
ed  over  tho  ends,  and  they  were  snipped  to  tho  ofhce  for  future  examination, 
ce  slope  was  taken  by  levels  on  the  tops  of  pegs  driven  Bimultaueoiisly. 
(ept  dnrin;^  a  sharp  rise  in  October,  the  river  stage  was  quite  favorable.  Some 
)  ^u^es  set  above  Shreveport  during  tho  rise  proved  to  bo  of  insufficient 


1440   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

length;  and  were  left  high  and  dry  before  low  water  wats  reached.  It  was  inten 
to  secure  morning  and  evening  readings  covering  the  period  of  extreme  low  wa 
and  thougli  the  gauges  had  all  been  set  and  reports  received  from  nearly  all  observ 
vet  many  failed  to  report  at  the  critical  time.  Some  were  precluded  by  the  w 
being  below  their  gauge,  as  stated  above,  though  a  few  of  the  observers  did  meik 
down  and  report  the  stage  below  the  gauge.  Others  reported  the  first  low  ft 
during  September  and  neglected  to  report  duiing  November.  The  latter  was 
erally  slightly  below  the  former. 

In  the  table  1,  which  follows,  all  elevations  of  the  low  water  of  1893  which 
not  derived  from  actual  gauge  readings  are  marked  'interpolated.''  The  fi^ 
given  were  derived  by  assigning  at  low  water  the  same  slope  that  obtained  bet;^ 
adjacent  gauges  at  some  other  low  stage.  Usually  the  margin  for  error  wa.a 
than  the  allowable  discrepancy  in  the  levels  for  setting  a  gauge,  and  in  no  cas« 
at  all  probable  the  elevation  given  errs  by  a  decimeter.  The  first  part  of  the  1 
is  made  up  from  gauge  readings  and  elevations  from  level  notes  of  foimer  sur*^ 
Many  of  these  elevations  do  not  refer  to  extreme  low  water;  iu  fact,  only  a  fe^ 
but  the  relative  stage  can  be  approximated  from  the  synchronous  water  sarfe 
one  of  the  permanent  gauge  stations — Fulton,  Shreveporr,  or  Alexandria.  O 
relation,  however,  seems  even  more  uncertain  at  low  than  at  high  water,  and,  itxi 
the  dates  suggest  that  the  stage  can  be  best  predicted  from  the  downstream  ^z 

Table  2  gives  the  slope  over  the  '^Alexandria  Falls"  ntlow  stages,  and  slio 
decrease  of  slope  in  later  years.  In  this  connection  it  is  well  to  note  the  steep 
over  the  reach  below  Alexandria  and  the  small  slope  above  the  falls,  especially 
Lower  Flagland  to  Meyer's  place,  and  to  recall  the  fact  that  between  the  1 
points  there  is  always  ''good  water"  at  all  stages.  The  soundings  have  not  y< 
been  put  into  shape  for  plotting,  but  enough  has  been  done  to  bear  out  the  asse 
that  the  depth  varies  inversely  with  the  slope.  The  borings,  almost  without  o: 
tion,  show  that  the  shoals  are  made  up  of  sand  deposit  or  sand  and  small  gravel 
other  words,  the  river  makes  the  shoals,  and  in  some  instances  removes  them  '^ 
out  any  apparent  cause.  A  case  in  point  is  the  one  near  Grimes  Bluff,  681.> 
metersbelow  Fulton.  At  time  of  survey,  November,  1890,  there  was  a  large  gj^ 
bar  above  water  along  the  left  shore  at  the  head  of  the  bend,  where  the  river  ^ 
to  the  right.  The  cr<issing  at  the  head  of  the  bar  was  short,  with  the  channel  1> 
close  around  the  point.  The  depth  on  the  shoal  was  1.3  meters,  with  the  wat^r 
face  17.3  meters  above  Cairo  datum.  In  November,  1893,  the  bar  had  been  eut^i 
swept  away,  and  the  channel  depth  was  3.4  meters  over  the  site,  with  the'** 
surface  18.7  meters  Cairo  datum.  There  had  been  no  material  change  in  baok  1 
for  a  distance  of  5  kilometers  above  or  below,  yet  where  formerly  had  been  a  rp 
was  later  a  calm  pool.  High-water  profile  shows  a  flatter  slope  in  this  vicini'^ 
1894. 

Table  3  gives  the  discharge  taken  during  progress  of  the  survey.  The 
noticeable  feature  is  the  great  difference  in  discharge  at  the  low  period  in  Septes 
and  in  November,  although  the  water  surface  was  nearly  identical.  The  discJj 
during  the  first  low  water,  measured  at  mouth  of  Cane  River,  exceeded  by  haX^ 
discharge  during  the  second  low  water,  measured  near  Conshatta.  The  interuie* 
bayous.  Wincey,  Pierre,  and  Saline,  are  too  small  at  this  stage  to  have  any  effec*^ 
hence  either  the  bars  had  risen  so  that  the  water  surface  fVom  gauge  to  f^ 
remained  unchanged,  or  the  flow  through  the  pools  was  checked  by  a  flattened  < 
and  tlie  velocity  of  approach  at  the  shoals  diminished.  Under  the  latter  suf'. 
tion,  if  the  loss  in  velocity  of  approach  exceeded  the  velocity  due  to  tbe  locals 
there  would  be  a  raising  of  the  water  surface  acconipanying  the  lesser  discl^.- 
This  would  account  for  the  small  variations  at  the  different  gauges. 

Table  4  gives  the  results  of  sediment  observations.  An  attempt  was  made  t^? 
relate  the  amount  of  sediment  by  plotting  the  per  cent  as  ordinates,  to  stage  !»' 
low  water  as  abscissa',  and  in  like  manner  to  the  change  in  stage  during  the  pre*^ 
twenty-four  hours.  The  former  failed  to  reveal  any  relation  whatever.  The  J| 
suggests  that  the  sediment  is  least  when  the  river  is  stationary  and  increases  >vit^ ' 
rateof  change  whether  rise  or  fall.  The  observations,  however,  were  too  fewandt^ 
asunder  to  aftord  more  than  a  hint.  The  quantity  of  sediment  borne  in  siiMpt?^ 
by  a  river  ^eeuis  of  small  account,  for  it  is  brought  in  by  drainage  from  tbe  ' 
and  if  any  deposit  is  made  while  the  rise  is  "checking  up"  it  is  removed  by  tb^ 
for  the  one  is  generally  a  nearly  exact  reflex  of  the  other.  This  does  not  refer  t* 
material  moved  along  on  the  bottom. 

Tables  gives  the  maximum  height  of  the  first  rise  of  1894  at  gauge  stations  repox 
and  a  comparison  with  high  water  of  1892. 

Table  6  gives  a  like  comparison  for  the  second  rise.  They  are  principally  »}^ 
cant  in  showing  how  little  is  to  be  learned  from  gauge  readings  unaccompani*'' 
discharge  measurements,  though  they  may  be  useful  in  future  for  reference. 

Profiles  showing  high  and  low  water  have  been  prepared  and  are  8ubniitt<?d' 
sheet  showing  Red  River  near  Tones  Bayou,  from  U.  S.  Engineer  surveys,  1872 
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.-.^^^.m^y  -with  a  plute  showing  cross  sections,  is  also  appended.    The  original  maps  were 

red.ucecl  to  the  same  scale  and  a  tracing  made  of  ono  of  them;  then  the  hank  lines  at 

%he  lieatl  of  the  upper  bend  were  superposed  and  the  maps  oriented  by  the  meridian. 

]>lvery  attempt  to  put  the  maps  together  in  any  way  other  than  orienting  by  the 

meriuian  Bhowe<l  a  constantly  increasing  divergence  in  bank  lines.    To  connect  the 

datum  planes  of  levels  and  cross  sections  elevations  of  abont  fifteen  points  common 

to  the  two  surveys  were  selected  independently  by  three  persons,  and  the  mean  of 

the  difi'erences  taken  as  the  correction  to  Cairo  datum.    The  number  of  points  to 

choos«  from  was  quite  large,  and  the  points  selected  by  each  observer  were  rarely 

the  same,  yet  the  mean  diHered  only  2  decimeters  from  the  extreme  set. 

At  the  end  of  the  fiscal  year  there  will  remain  to  be  done  to  complete  the  record 
of  the  survey  2  map  sheets  and  tracings  of  the  original  field  work,  together  with 
title  and  index  sheets ;  30  map  sheets  and  tracings  of  the  field  work  of  this  sea- 
son,  34  being  already  finished;  reduction  of  soundings  and  sections  made  at  the 
latter  period,  and  also  of  some  early  local  surveys  near  Tones  Bayou,  Alexandria, 
and  the  mouth  of  Red  River;  x)lotting  and  measuring  cross  sections,  save  some  in 
the  neighborhood  of  Cottonwood  Bayou  and  those  through  Little  River;  com- 
pleting examination  of  borings  now  in  progress.  An  attempt  will  be  made  to  ascer- 
tain graphically  the  c<mtrolling  elements  in  a  river  bed  by  plotting  area,  width, 
depth,  curvature,  and  slope,  two  and  two  as  coordinates. 

The  personnel  of  the  parties  has  in  the  main  continued  the  same,  and  when  a 
redaction  of  force  became  necessarv*  the  law  of  evolution  was  given  full  effect. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
Assistant  Engines, 

Capt.  J.    H.   WiLLARD, 

Corps  of  EngineerSf  V,  S,  A, 


Table  1. — LoiC'Water  marks  on  lied  River  in  Arkansas  and  Louisiana. 


Locality. 


LOWEST  ASCERTAINED  WATER  OF  1871. 


spring  Bank.  Ark 
Jefferson.  Tex 


Spring  Bank,  Ark 
O  Kouk  Slough.  La 


Jack»on  LaiMlinKt  Tex 

Cnrt  is  l*lac«-.  La 

Spring  Bank,  A rk 

Konns  Canal,  La 

ll«yuth  "Thf  DiUh,"  Tex 

l^>rinK  Bank,  Ark 

Fuller  Inlet,  La 

Port  Caddo,  Tex 

Cnrtis  Place,  La 


Scopini  Plac«,  La 

Above  Latticr  Cat-off,  La 
Below  Laitier  Cut-off,  La. 

Slin*vei*<>rt,  La 

Curtis  Place,  La 

AlexAodria,  La 


Kilos. 
174.2 


197.8 

319.9 

'208.1 


222.8 


S*333.8;l 

>  339.75' 

321.4 

327.2 

303.2 


640.9 


Meters. 
69.72 
59.33 
09.  35 
68.76 
59.  26 
55.66 
68.53 
66.95 
59.10 
67.89 
64.  89 
58.17 
54.56^ 

52.  55^ 

55. 22/ 

54.58S 

50.83 

49.99 

19.66 


Kov.  7 
Nov.  14 
Nov.  20 
Nov.  20 
Nov.  20 
Nov.  20 
Dec.  7.. 
Dec.  7.. 
Dec.  7.. 
Dec.  27. 
Dec.  27. 
Doc.  27. 


WAter-Hurfaceelevation, 
Cairo  datum. 


Slirevo- 
port. 


Alexan- 
dria. 


(t) 

(t) 

«Kepntcd  L.  "W  . 

. . .  .do 

do 


Meters 
56.75 

55.85 
55.78 


55.08 


53.20 


Meters. 


2L68 


Measured  through  Lattier  Cut-off  (1882V,  Louisiana.    \  Both  same  day ;  date  unknown. 
ENG  94 91 
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Table  1. — Low-water  marks  on  Bed  Biver  in  Arkannas  and  Louitianm-^  Continued. 

LOWEST  ASCEETAI^ED  WATEE  OF  1872. 


Locality. 


tanco 

from 

Fulton, 

Ark. 


Elera- 

tioo, 

Cair» 

dat4iin. 


Date. 


Water^sarfaee  deratka, 
Cairo  datom. 


Foltou. 


Shreve-  Alexn- 
port.   I    dria. 


KUot. 
174.2 
230.1 
248.9 


230.6 


310.9 
32L4 


Spring  Bank,  Aric 

Gilmer  Laxi<Ung.  La 

Carolina  JUiiti's,  La 

Auuu  Glatle,  Tex  .   

Spring  Bunk,  Ark 

Laiit  Kjuynt  Place,  La 

Carolina  iJliiflfl,  La 

Htuul  Ferry  Lake.  Tex 

Spring  Itiuik,  Ark 

Carolina  lUiifft),  La 

CurtiH  I*laco,  La 

Above  Laltier  Cut-olf,  La 

Do ; 

Below  Latticr  Cut-off,  La !    327. 2 

Foot  Ferry  Lake,  La ' 

Hemlersou  Mill,  La | 

ToneB  Bayou,  La j*)m4^ 

Mou'.li  Cottonirood  Bayou,  La 

Scopini  Place,  La '*5m7( 

Albany  Point,  La ! 

Scopin  I  Place,  La I 

Mouth  Tone-s  Bayou,  La I 

Cuba  Place,  La !    287.9 

Cuba  Place  (Twelve  Mile  Bayou)  La 

Scopini  Pla<»,  La -.. 

Twelve  Mile  Bayou  fnear  mouth),  La. . . 

Scopini  Place.  La 

Shreveport,  La 

Alexaudriaf  La 


303.2 
610.9 


Metera. 
67.86 
64.21 
60.28 
58.24 
68.90 
62.82 
60.62 
58.50 
G8.40 
60.94 
54.64 
54.28 
54.06 
53.49 
58.  25 
S6.02 

52.40 

57.94 

52.27 

57.84 
52.11 
SL51 
56.95 
56.71 
52.01 
54.59 
51.99 
49.43 
18.87 


Jbii.4.. 
Jan.  4.. 
Jan.  4.. 
Jan.  4 . . 
Jan.  16. 
Jan.  16. 
JAn.16. 
Jan.  16. 
Feb.  25 
Feb.  25. 
Mar.  4  . 
Mar.  5. 
Mar.  7  . 
Mar.  7  . 
Mar.  8 . 
Mar.  8. 

Mar.  8 . 

Mar.  9 . 

Mar.  9. 


Meterg.  '  Meter». 
53.436 


Melen. 

2L15 


53.43         2LS8 


54.06 


Mar.l2 

Mar.l2 

Mar.  12 

Mar.  13 

Mar.  14 

Mar.  14 

Mar.  15 

Mar.l5 

Reputed  L.  W 
Dec.  7-12 


54.71 
54.  €0 
54.39 


54.29 


54.25 


54.07 


53.97 
53.91 


53.89 


*  Mesisured  through  Lattier  Cat-ofT  (1682),  Louisiana. 
LOW- WATER  MARKS  OF  1873  FROM  GAUGE  RECORDS. 


ShreveiKjrt,  La. 
Alexandria,  La. 


303.2 
040.0 


50.30 
19.51 


Sep.  28.. 
Oct.  1-11 


K50.45^ 
>51.03^ 


LOWEST  ASCERTAINED  WATER  OF  1874. 


JefferHon,  Tex ». 57. 07 

Port  Caddo,  Tex I '■    57.02 

SwoBSon  Landing,  Tex ' 57. 02 

Moorintrsport,  La ! i    57. 02 

Albany  Point,  La j i    55. 38 

-   -  -    -  73.92 

50.68 
49.46 
18.86 


Fulton,  Ark 
Caruliua  BIuITh,  La 

Shrevoi»ort,  La 

Alexandria,  La 


0.0 
248.0 
303.2 
640.0 


Reputed  L.  W 

do 

do 

do 

do 

do 

— do 

Sept.  6,7 

Sept.  23 


50.23 


-  I 


LOWWxVTER  MARKS  OF  1875  FROM  GAUGE  RECORDS. 


Jefferson,  Tex 

Fulton,  Ark I        0.0 

Shreveport,  La I     303.  2 

Alexandria,  La 640. 9 


56.73 

75. 

75 

51. 

10 

18. 

09 

2fov.2-8... 

Kov.  23,  24 . 
Nov.  22.23 
Nov.  22,23. 


75.81 


S5L66 
^5L32 


LOW- WATER  MARKS  OF  1870  FROM  GAITGE  RECORDS. 


Fulton,  Ark 

Shreveport.  La  .. 
Tone.s  hayou,  La 

Alexandria,  La . . 


0.0 

70 

303.2 

50.  78 

332.  6 

41).  91 

040. 0 

19.  C8 

Oct.  20.. 
Nov.  13. 
Nov.  12. 


Nov.  10-21. 


76.00 


S78. 
■^77. 


13 
40 


5L  24 


50.87 
51.07 


24.  i: 


2J.0S 
24.99 
24.51 


24.32 


2123 


23.  gl 


23.63 
23.54 


23. 3J 


19.56 


t       18.« 


19.25 

19.22 


19.28 
19.12 
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Tarlk  1. — Law-tcater  viarks  on  Bed  JRivcr  in  ArJcantas  and  Jjouinana — Coiitinaed. 


LOW- WATER  MABKS  OF  1877 


FT^ 


M  GAUGE  HEOORDS. 


Locality. 


f  iall4«D,  Ark 

Shrcveport,  La  . . 
ToDe^s  Ba^ou.  La 
Alexandria,  La . . 


Dis- 
tance 
from 
Fulton, 
Ark. 


KtloM. 

0.0 

303.2 
332.6 
640.0 


Eleva- 
tion,* 
Cairo 

datum. 


Meters. 

75.75 

50.67 
40.76 
18.87 


Date. 


!  Water-8nrfjico  elevation, 
!  Caii'o  datum. 


Fulton. 


I  Shreve- 
j    port. 


Alexan- 
dria. 


Sept.  5, 6  . 

Oct  15.--. 
Sept,  2..-. 
Oct.  14, 15. 


Meteri, 


Meters. 

)51.58 

^51.62 


50.80 


LOW-WATER  MARKS  OF  1878  FROM  GAUGE  RECORDS. 


SfaTe-veport,  La .  - 
Tones  lia^ou,  La 
Alexandria,  La.. 


303.2 

50.22 

332.6 

49.63 

640.9 

18.87 

Nov.21.... 
Nov.  lS-21. 
Nov.  24.... 


50.28 


LOW-WATER  MARKS  OF  1879  FROM  GAUGE  RECORDS. 


Shrpveport,  La  .. 
Tones  ilayou.  La 
Alexandria,  La . . 


303.2 
332.6 
640.9 


49.15 
48.90 
18.72 


Nov.l-4.....'». 

Nov.4 

Nov.  1,5 


Meters. 
19.04 
19.16 


18.92 


18.92 


LOW-WATER  MARKS  OF  1880  FROM  GAUGE  RECORDS. 


Sfare vmort.  La 

Tones  Bayon,  La  . . . 

Alexandria,  La 

Barbre  Landing,  La 


303.2 
332.6 
640.0 
818.5 


Oct.  28,  29 
Oct.  25, 26 
Oct.  27-30 
Oct.  27 . . . 


LOW-WATER  MARKS  OF  1881  FROM  GAUGE  RECORDS. 


Shreveport,  Xa 

AJexaD4lria,  La 

Barbre  Ltanding,  La 


303.2 

48.92 

640.9 

18.53 

818.5 

*7.24 

Sept.  26... 
Sept  27-29 
Sept  27.... 


LOW- WATER  MARES  OF  1882  FROM  GAUGE  RECORDS. 


Sfareveport,  La 

AJexandna.  La 

Barbre  Landing,  La 


303.2 

51.50 

640.9 
818.5 

20.04 
*10.51 

July  30,  31 

Oct  8 

Oct.  8 


51.89 


LOW-WATER  MARKS  OF  1883  FROM  GAUGE  RECORDS. 


Shreveport,  La 

Alexandria,  La 

Barbre  Landing,  La 


303.2 

49.36 

640.9 

18.96 

818.5 

7.19 

Oct  16-18 
Oct  lft-22 
Oct  17 . . - 


^21.43 
'^21. 54 


LOW-WATER  MARKS  OF  1884  FROM  GAUGE  RECORDS. 


8hRrvep<nrt,  La 

Alexandria.  La 

Bartora  X^ading,  La 


803.2 

49.13 

640.9 

19.06 

818.5 

7.86 

Sept.  24, 25 
Nov.  3-5  . . 
Sept«24-30 


49.98 


19.14 


*  Not  the  lowest. 
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Tablk  1. — Low-icater  markn  on  lied  Hirer  in  Arkansas  and  Louisiana — Continaed. 
LOWWATER  MAKKS^OF  1885  FKOM  GAUGE  KECOKDS. 


Locality. 


Dia- 
:  tance 
I    from 
i  Fulton, 
I    Ark. 


i  Kilos. 

Fnlton.  Ark ,        0.0 

Shre veport,  La    ,    303. 2 

CuusbattA,  La j    447. 8 

Alexandria,  La |    040. 9 

Barbre  Lauding,  La 818. 5 


Eleva- 
tion, 
Cairo 
datum. 


Date. 


,  Watcr-Hurfaceeleratiao, 
(.'aire  datum. 


Fulton. 


Shreve-  Ak>t«>- 


Iiort 


MeUn. .                               \  Meters.  ,  Meters. 
*75.«5  I  Dec.l6 | 50.03 

Oct.  24. 23 1 

Oct.  20-25 1 

Oct.  23-25 j ' 

Oct.30,31 1 49.81 


49.40 

35.50 

19.04 

7.77 


dzia. 


Meters. 
19.  M 


19lU 


LOW- WATER  MARKS  OF  1886  FROM  GAUGE  RECORDS. 


Fulton,  Ark 

8hrovei>ort,  La 

Grand  Ba^'ou,  La  . .  ■ 

Coushatta.  La 

Alexandria,  La 

Barbre  Landing,  La. 

Tone.H  Bayou,  La 

Gravel  Point,  La 


0.0 

303.2 

420.5 

447.8 

040.9 

818.5 

332.0 

i 

75.02 
48.89 
37.23 
35.41 
18.99 
7.83 
48.96 
47.01 


Sept,  10,11 

Soptl2 !    75.65 

Reputed  L.W..; 

Scpt.20 1    75.71 

Sept.  11-13 ! 

St^pt.l3, 14 

Sept.  10 

Sept,  10 


75.98 


49.17         19.38 


49.04 


19.56 


LOW-WATER  MARKS  OF  1887  FROM  GAUGE  RECORDS. 


Fulton,  Ark 

Sbreveport.  La 

Cousliatta,  La 

Alexandria,  La 

Barbre  Landing,  La. 


74.79  Sept.  7... 
48.97  I  Sept.  8-11 
35. 56     Sept.  13 

18.74 

f7.71 


18.98 


Sept.14-10 !    75.77    ^  2*76 

Sept.l4 ' 


LOW- WATER  MARKS  OF  1888  FROM  GAUGE  RECORDS. 


Fulton,  Ark 

SbreveiMirt,  La 

('nuHhatta,  La 

Alexandria,  La 

Barbre  Lan4iug,  La. 


0.0 

75.05 

303.2 

49.33 

447.8 
040.0 

818.5 

36.57 
18.98 
t8.62 

Kov.1,2 I     49.40 

■Kr«,r  A  K  S  76. 10    > 

^^""-^-^ ^  76.38    I- 

Nov.  8, 9 1     76.08 

Nov.7 76.44 

Nov.7 ' 


19.06 
19.00 
19l19 


LOW- WATER  MXRKS  OF  1889  FROM  GAl.'GE  RECORDS. 


Fulton.  Ark 


Sb  re  veport,  La 

Conshattji,  La 

Alexandria,  La 

Barbre  Landing,  La. 


0.0 

75.83 

303. 2 

50.96 

447.8 
640.9 
818.5 

36.55 
19.  72 

8. 8:i 

20.59 


^^*-2^^1 , 1     "-1«,$     20.32 

^ipt.4,10 ^?fl:Si^ I       19.81 

Sept.  11 , ' 

Sept.  14 82.80 

Sept  12 


50.09 
51.25 
61.14 


19l77 


LOW- WATER  MARKS  OF  1890  FROM  GAUGE  RECORDS. 


Fulton,  Ark 

Garland,  Ark 

Shreveport.  La 

Couabatta.  La  

Alexandria,  La 

Barbre  Landing,  La. 


0.0 

75.94 

9H.2 

68.98 

303.2 

49.09 

447.8 

36.49 

640.9 

19.64 

818.5 

8.93 

*  Gauge  set  Nov.  8. 


Aug.  17-20 
Aug.  17. 18 
Auj:.  22-24 
.\ug.  22-28 
Aug.  26-29 
Aug.  24-20 


t  Not  the  lowest. 
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Tablk  1. — Lew-water  marks  on  Red  River  in  Jrkansaa  and  Louisiana — (Jontiuued. 
LOW. WATER  MARKS  OF  1891  FROM  GAUGE  RECORDS. 


Locality. 


Fulton,  Ark 

Garland,  Ark 

Shrevrport.  La 

Coushatta,  La 

Alexandria,  La 

Barbin  Landing,  La 
Bay  on  Lenoir,  La. . 
Barbrc  Landing.  La 


Dis- 
tance 
from 
Fulton, 
Ark. 


Kilos. 

0.0 
03.2 
303.2 
447.8 
640.0 
710.6 
745.1 
818.5 


Eleva- 
tion, 
Cairo 
datum. 


Meiers. 
75.78 
68.76 
48.6.) 
35.85 
10.09 
13.85 
n.72 
7.13 


Date. 


Nov.  19 

Kov.  20 

Nov.  14, 16, 20. 
Nov.  8, 13-16- . 
Nov.  16-20.... 

Nov.  16 

Nov.  20 

Nov.  20 


Water-surface  elevation, 
Cairo  datum. 


Fulton. 


Shreve-Alexau- 
port.       dria. 


Meters.  Meters. 


Meters. 


LOW. WATER  MARKS  OF  1802  FROM  GAUGE  RECORDS. 


Fulton,  Ark 

Garland.  Ark 

Shreve|K>rt,  La 

Coaahatta,  La 

Alexandria,  La 

Barbre  Landing,  La 


76.19 
68.92 
48.54 

35.88 

10.46 
7.37 


Oct.  14.... 
Oct.  14.... 
Oct.  13-15. 

Oct.  21-24. 

Oct.  20-23. 
Oct.  25-26. 


77.20 
78.05 


48.75 
49.25 


19.56 


LOW  WATER  MARKS  OF  1893  FROM  GAUGE  RECORDS. 


Locality. 


Fulton, Ark 

Kye  Smith  Landing,  Ark. 

Ferguson  Place,  Ark 

Dooley  Ferry.  Ark 

Topp  JPlace.  Ark 

Finler  Place,  Ark 

I3ob«<%ii  L.andiug,  Ark 

Per!«oii  Landing,  Ark 

i\T^p^  Place,  Ark 

Hayuea  Place,  Ark 

Oarland,  Ark 

Crrer  Place,  Ark 


Masee  Place.  Ark 

liooker  JLanding,  Ark 

C'alifomia  Dace,  Ark 

CV«iar  Point  Place,  Ark 

Lo«*  Store,  Ark 

I>tikc**i  Bend  Landing,  Ark. 

liell  Plac«,  Ark 

J>av5d  Sanm  Place,  Ark 

Col  Ilea  Bluff,  Ark 

I>i^|?M  Blutr.  A  rk 

Blaiiton  Bluff.  Ark 

3f  iAfiionary  Pbice,  La 

Bivone  Bend.  La 

KoTVDM  C  ;Mnal,  La 

p«j«ten  Bayoii,  La 

Elmer  Slough,  La 

E«>iT  Kgypt  Place,  La 

"WiM  Litem,  La 

Kimfi  Point,  La 

C«i  tw\  wood  Bayou.  La 

"W  illow  Bend  Place.  La ... , 

Eric  Place.  La 

GoUl  Point  Place,  La 

Cash  point  Place,  La 

Pandora  Bend,  La 


Distance 
from  Ful- 
ton, Ark. 


\ 


KUos. 

0.0 

17.1 

t25.0? 

33.85 

41.5 

51.6 

55.7 

65.7 

74.9 

6L0 

87.7 

93.2 

:102.4/ 

107.  45 

115.8 

123.9 

131.5 

137.8 

145.7 

153.9 

160.  G 

168.4 

173.8 

180.1 

188.9 

194 

200.1 

208.1 

217.2 

226.1 

231.8 

239.2 

248.3 

254.6 

261.  5 

266.8 

272.7 

281.6 

287. 9 


Elevation, 

Cairo 

datum. 


Meters. 

75.63 

*73.80 

'^72.88 

72.37 

*  71.  65 

*  71. 10 
70.73 

*  70.  09 

*  69.  53 
69.37 
68.63 

68.18 


•67. 
♦66. 
66. 
*66. 
*65. 
-64. 
*64. 

•  ex 


20 
52 
34 
07 
62 
87 
10 
88 
63.76 
63.40 
63.08 
62.94 
62.43 


61. 
61. 

60. 


02 
18 
04 


60.27 
59.  82 


*58. 
*57. 

56. 
*55. 

53. 
*53. 


.')8 
<15 
57 
19 
78 
54 


*  51.  54 


Rate. 


Nov.  20 


Nov.  20 


Nov.  19 


Nov.  19.  .. 
Nov.  18-20 

Nov.  22  - . . 


Nov.  20 


Nov.  19-20 
Nov.  20!.. 


Nov.  20  . . . 
Nov.  20, 21 


Nov.  18, 19 
Nov.  18, 20" 


*  Interpolated. 

t  Measured  through  Ferguson  Cut-ofI',  ArkanBas(1892,  Dec.  23). 

i  Measured  through  Crowell  Point  Cut-off,  Arkansas. 


Slope  per 
kilometer. 


Meters. 


.107 

.131 

.066 
.081 
.100 
.037 
.000 
.080 
.027 
.134 

.049 

.109 
.091 
.023 
.013 
.057 
.091 
.101 
.038 
.022 
.043 
.047 
.027 
.08;{ 
.003 
.081 
.  01'7 
.117 
.061 
.  i::c 
.147 
.156 
.2t>0 
.23D 
.027 
.317 
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Table  1. — Low-water  markt  on  Ued  River  in  ArkanBos  and  Louisiana — Continoed. 
LOW-WAT£R  MARKS  OF  1883  FROM  GAUGE  RECORDS— Continued. 


Locality'. 


Colquitt  Place,  La 

Shreveport,  La 

Nichol»on  Place,  La 

Curtis  Pla«jc,  La, 

Sunny  Point  Place,  La 

Childers  Place,  La 

Lotus  Landing,  La 

Waterloo  Cut-off,  La 

Young  Point  Cut-off,  La 

Pascagoula  Store,  La 

Knox  Poiat  Place,  La 

Caspian  a  Place,  La 

Caropo  BcUo  Place,  La 

Cross  Keys  Place,  La 

Kinock  Bayou,  La 

Swift  Cbuto  Bayou,  La 

Loffgy  Bayon,  La 

Nelson  Place,  La  : 

Elder  Grove  Place,  La 

Pecan  Point  Place,  La 

Willow  Point  Place,  La 

Cottage  Homo  Place,  La 

Cousbatta,  La 

Viva  Landing.  La 

Cames  Place,  La , , 

HcKnigbt  Place,  La 

Upper  Brazil  Place,  La 

LeCompto  Bluffs,  La 

J.  C.  Henry  Place,  La 

Hyam  Place,  La 

Wmow,La 

Tessier  Landing,  La ^ 

St.  Maurice,  La 

O.  K.  Landing,  La •. 

Higb  Die  Place,  La 

Befi  Landing,  La 

St.  Andre  Bluffs,  La 

ColFax,  La 

M.  E.  Landing,  La 

Fairinonnt  Place,  La 

Ijower  Flagland  l*lace.  La 

Bellevicw  Place,  La 

China  Grove  Place,  La 

Meyer  Place,  La 

Alexandria,  La 

Cut-off  Place,  La 

Hathorn  Place,  La 

Hortcnsia  Place,  La 

Casa  Landing,  La 

Grimcrs  Blufls,  La 

Egg  Bend,  La 

Cassandrin,  La 

Dauzat  Place,  La 

Normand  Landing,  La 

Ware  Landing,  1^. 

Brouillctte  Landing,  La 

Saline  Bayou,  La 

Double  Eddy,  La 

Murry  Place,  La 

Old  Itarris  Place,  La 

Little  Larto  Landing,  La 

Black  River,  La 

Red  Light  Landing,  La 

Moore  Shantj*,  La. 

Bayou  Cocodrie,  I^ 

Barbro  Landing,  La 


Distance 
from  Ful- 
ton, Ark. 


Kilos. 
295.9 
303.2 
312.2 
319.2 
325.3 
331.4 
337.5 
342.5 
348.8 
355.2 
361.7 
367.9 
375.2 
382.7 
390.7 
395.5 
405.2 
412.2 
420.4 
429.1 
436.8 
441.9 
448 
458 
464.4 

1472.5 
474 
480.3 

♦488.7 
490.1 
498.5 

^507.2 
509 
510.9 
526.7 
537.6 
547.3 
554.3 
564.7 
574.6 
585.8 
503.5 
601 
608.9 
616.3 
626.5 
634.4 
640.9 
648.4 
657.1 
666 
673.6 
681.7 
690.6 
699.3 
705.8 
717.1 
722.3 
729 
738 
742.6 
750.1 
760.1 
765.7 
774.2 
779 
784.4 
794 
818.5 


Elevation, 

Cairo 

datum. 


Meters. 
"50 

48. 3G 
*47.45 

47.18 
•46.79 
•46.65 

*  46. 11 
•45.66 

45.18 

*  44. 70 
•44.14 

43.77 

43.29 

42.46 

41.41 

40.78 

39.74 

39.13 

38.40 

•37.58 

•37.20 

•86.70 

35.67 

•34.73 

•34.05 

•33.33 

•32.97 

•32.54 

•30.97 

•30.13 

•29.39 
28.40 
27.52 

*  26. 17 
•25.11 
•24.15 
•23.60 

22.45 
•22.02 
•21.28 

-    ao.98 

*20.82 

*  20. 72 
•20.  10 

19.22 
18.17 
17.91 

'17.64 
17.36 
17.05 

M6.88 
16.65 

*  15. 20 
14.48 
13.76 
13.36 
12.40 
12.09 
U.75 

*  10. 42 

9.38 
8.08 
8.01 
*7.99 
7.97 
7.61 


Dato. 


Kov.  20 
Xov.Vo 


Nov.  19 


Nov.  18... 
Nov.  18, 19 
Nov.  18, 19 
Nov.  19  . . . 
Nov.  18. 19 
Nov.  17-  20 
Nov.  18, 19 
Nov.  20-23 


Nov.  23 


Nov.  18-21 
Nov.  18-20 


Nov.  20  . . . 
Nov.  18^  19 


Nov.  20 
Nov.  20 
Nov.  20 


Nor.  20 
Nov.  20 


Nov.  18-20 


Nov.  18  . . . 
Nov.  20  . . . 
Nov.  18  . . . 
Nov.  18  . . . 
Nov.  17, 18 
Nov.  17... 


Nov.  17  . . . 
Nov.  16, 17 
Nov.  17  . . . 


Nov.  17  . . . 
Nov.  17, 18 


Slope  per 
kilometer. 


Metsrs. 

.192 
.224 
.101 
.018 
.064 
.033 

.068 
.090 
.UTi 
.075 
.086 
.OdO 
.066 
.111 
.131 
.131 
.107 
.081 
.088 
.094 
.019 
.096 
.169 
.094 
.106 

.089 

.057 

.051 

.187 

.120 

.094 
.101 
.061 
.138 
.151 
.093 
.066 
.094 
.056 
.099 
.038 
.019 
.010 
.078 
.133 
.140 
.029 
.030 
.037 
.038 
.019 
.036 
.223 
.064 
.138 
.<69 
.107 
.067 
.045 
.133 
.186 
.153 
.014 
.004 
.008 
.015 


•  Interpolated. 

t  Measured  tbfougb  Lake  End  Point  Cut-qff,  Louisiana. 
t  Measured  through  irpper  Brazil  Place  Cut-off,  Looisana. 
^  Measured  through  Le vassar  Cut-off,  Louisiana. 
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T'aj^i.k   1. — Low-water  marba  on  Cypress  Batfou,  in  Texas  an4  Louisiana, 
LOW- WATER  MARKS  OF  1893  FROM  GAUGE  RECORDS. 


Localitj. 


Jefr«rso(n,  Tex 

Motith  Cottonwood  Bayeu,I>a. 
Sliz^veport,  La  .  - 


INstanco 
from 

Jefferson, 
Tex. 


Eleration, 

Cairo 

(latum. 


Meters. 
56.93 


Date. 


Sept.  21-24. 
50.  G4  !  Sept.  29. 
48. 36     Oct.  1, 2. 


Remarks. — Cxaii£e  net  at  bead  of  Cottonwood  Bayou  Oct.  19,  aud  on  Oct.  20,  when  the  water  read  59.15 
C.  !>-,  Cotton  wood  Bayou  became  dry  near  Its  upper  end. 

TjtcLE  2. — CofHparison  of  low-water  slope  on  Bed  River,  in  Louisiana^  from  Upper  Falls  to 

Alexandria  gauge. 

LOW. WATER  SLOPE  OF  1874, 


Locality. 


TTppor  Falls  (railroad  bridge),  La 

Lo-wcr  Falls,  La 

A.lexAndria,  La 


Distance 
from  Ful- 
ton, Ark. 


£iloi. 

637.7 
039.4 
040.9 


Eloyaiion, 

Cairo 

datum. 


Meters. 
19.96 
19.04 
18.80 


Dato. 


Sept.  23. 
Sept.  23. 
Sept.  23. 


LOW- WATER  SLfPE  OF  1878. 


Trpp«r  Falls  (Tailroad  bridge),  La. 

Lower  FaUs,  La — 

Alexandria,  La 


037.7 
039.4 
610.9 


20.42 
19.80 


Dec.  16. 
Dec.  16. 


19.00  I  Dec.  10. 


LOW- WATER  SLOPE  OF  1870. 


Upper  Falls  (railroad  bridge),  La. 
Alexaadria,  La 


637.7 
040.0 


20.23 
19.27 


July  23. 
July  23. 


LOW- WATER  SLOPE  OF  1884. 


rapper  Falls  (railroad  bridge).  La. 

Lower  FalU,  La 

Alexandria,  La 


637.7 
639.4 
040.9 


19.81 
19.13 
19.08 


Nov.  4. 
Nov.  4. 
Nov.  4. 


LOW- WATER  SLOPE  OF  1880. 


Upi>er  Falls  (railroad  bridge),  La. 

I^wer  Falls.  La 

Alexandria.  La 


037.7 

20. 

70 

Dec 

23 

039.4 

20. 

50 

Dec. 

23 

040.9 

20. 

24 

Doc. 

23 

LOW- WATER  SLOPE  OF  1803. 


Upper  Falls  (railroad  bridge),  La. 

Jx>wer  Falls,  La 

Alexandria,  La 


637.7 
639.4 
040.9 


19.9 
19.5 
10.24 


Oct,  5. 
Oct.  5. 
Oct.  5. 
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Table  3. — Discharge  observations  in  Red  River  and  tributaries  (current  meter). 


Locality. 


Dis- 
tance 
from 
Fulton, 
Ark. 


Kye  Smith  Place^  Ark. . 

Dooley  Ferry,  Ark 

Garland,  Ark 

California  Place,  Ark... 
Above   Snlphnr  River, 

Ark 

Above  O'Rouk  Slough, 

La 

Above     Twelve     Mile 

Bavoa,  La 

Twelve     Mile     Bayou 

(tributary),  La 

Below  Tones  Bayou,  La. 
At  Ninock  Bayou,  La. . . 
Pecan  Point  Place.  La. . . 

Conshatta,  La 

Coushatta  (stone  line  21), 

La 

Hyam  Pla<'e.  La 

ADoveroonth  Cane  River, 

La 

Cane  River  (tributary). 

La 

Alexandria,  La 

Barbin  Landing  (stone 

line  61),  La — 

Above  Black  River,  La. . 
Black  River  (tributary). 

La 

Below  Bkck  River,  La.. 


EiloB. 

17.1 

41.6 

93.2 

131.5 

170.4 

198.1 

301.1 

801.2 
333.1 
390.7 
429.  a 

448 

448.4 
509 

585.2 

585.3 
640.9 

721.8 
773.8 

774.2 
774.6 


Date. 


1893. 

Aug.  "26 

Sept.  1 

Sept.  15 

Sept.  28 

Oct  7 

Oct.  13 

Oct.  23 

Oct.  23 

Nov.  1 

Nov.  11 

Nov.  21 

Nov.  25 

Aug.  24 

Sept.  9 

Sept.  26 

Sept.  26 

Oct.  7 

Oct.  21 

Oct.  30 

Oct.  30 

Oct.  30 


Maxi- 

mum 

Area. 

mid- 
depth 
veloci- 
ties. 

Square 
meteis. 
338 
309 
^22 
143 

MeUrt. 

0.86 

.47 

.35 

.53 

746 

1.21 

682 

.78 

133 

1.11 

138 
127 
158 
160 
113 

.18 
1.09 
.62 
.66 
.76 

861 
317 

L47 
.86 

289 

.56 

28 
247 

.27 
.70 

470 
212 

.80 
L13 

438 
615 

.29 
.55 

Dis- 
charge. 


Cubic 

meters. 

244 

126 

70 

49 

689 

378 

113 

18 
117 
82 
75 
79 

286 
180 

122 

5 
140 

808 
•190 

98 
268 


Eleva- 
tion of 
water 
surface, 
Cairo 
datum. 


Meiers, 
76.10 
73. 17. 
69.1 
66.52 

68.8 

66.9 

*  49. 45 

*49.45 
47.16 
41.5 
37.57 
35.92 

37.05 
30.9 

22.6 

22.5 
19.59 

15.6 
8.7 

8.5 
8.5 


Stage 
above 

low 
water, 

1893. 


Chan^  in  water 

snrCsoe  per  hour 

for  the  previous 

24  hours. 


Meters. 

2.30 

.80 

.47 

.18 

4.98 

4.30 

1.09 


.66 
.09 
.01 
.25 

1.38 
,77 

.09 


.37 

1.80 
.56 

.86 
.36 


Rise.    I    Fan. 


Jfnu. 
"'7.' 50 


16.25 


Mma. 

17.91 


1.25 


14.79 


l.Si 
2.€i 


10.41 
6.00 


l.«6 
.41 


.41 


5.41 
3.33 


*  Gauge  at  Shreveport-,  La. 
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5- — Comparinon  of  the  high  waters  of  1893  and  1894  on  Red  B\v*r  in  Arkansas 

and  Louisiana. 


FIRST  RISE  UF  1894.  FROM  GAUGE  RECORDS. 


Locality. 


FnltoD,  Ark 

Kyo  Smith  Landiog,  Ark. 

I>ooley  Ferry,  Ark 

Sliuma  lalami.  Ark 

Finl«y  Place,  Ark 


DoImou  Landing,  Ark. 
Person  Landing,  Ark.. 

Gregg  Place,  Ark 

Haynea  Place,  Ark — 
Garland,  Ark 


Cryer  Place,  Ark 

Dakcs  Bend  Landing,  Ark. 


Bell  Place,  Ark 

IHggs  Bluff,  Ark 

Boone  Bend,  La 

Konns  Canal,  La 

Poet  en  Bayon,  La 

Khuer  Slough.  La 

EftAt  Egy utPlace,  La 

W ild  Lucia  P. O, La 

Rush  Point,  La 

Cottonwood  Bayou,  La.. 

Eric  Place,  La 

Gold  Point  Place,  La.... 

Colquitt  Place,  La 

Shrevepcrt,  La 

Cbiider«  Place,  La 

Waterloo  Cut  off.  La.... 
YoungPoint  Cut-off,  La. 
Knox  Point,  La 


Caspiana  Place,  La 

Campo  Bello  Place,  La... 

Ninock  Bayou,  La 

Svift  Chute  Bayou,  La . . 
Rainbow  Bend  Place,  La. 


Loggy  Bayon,  La 
NeTa 


laon  Place.  La 
Elder  Grove  Place,  La.. 
Pecan  Point  Place,  La  .. 
WiUow  Point  Place,  La. 

Couahatta.  La 

Viva  Landing,  La 

Tesfder  Landing,  La 

St.  Maurice,  La 

O  K  L.anding.  La 

B«ll  Landing,  La 


St.  Andre  Bluffs,  La 

M.  E.  Landing.  La 

Fainnonnt  Pluce,  La 

I^trer  Flagland  Plnce,  La 

Bello'*'icw  Place,  La 

Alexandria, La 

Cut-off  Place,  La 

Hathom  Place,  La 

Hortenaia  Place,  1^ 

Caaa  Xanding,  La 

OrimeaBlnffa,  La 

Bgg  Bend,  La 


Caaaandria.  La 

Vfmr^  Landing.  La 

"BxoaWiedte  Landing,  La 


Distance 

from 
Fulton, 
'    Ark. 


KHot. 
0.0 
17.1 
1 32. 7 
41.5 
47.6 
57.2 

65.6 

74.9 

81.7 

87.7 

93.2 

:  102.  4 

107.4 

153.0 

160.0 

180.1 

200.1 

208.1 

217.2 

226 

232 

239.2 

248.5 

254.0 

266.7 

272.7 

295.7 

303.2 

331.4 

342.5 

848.8 

361.6 

367.9 
875.1 
390.7 
39.').  5 
400 

405.2 
412.2 
420.4 
429.1 
436.8 
447.8 
458 
§522 
526.7 
537.8 
547.3 
561.7 

674.6 

593.5 

601 

608.2 

616.3 

640.0 

048.9 

657.1 

666 

673.6 

681.7 

690.6 

609.3 
722.3 
729 


Elevation, 
Cairo  datum. 


H.W. 
1892.* 


'  Meters. 
'    85.00 
83.87 

1 81. 52 

80.93 
79.74 

79.09 
78.20 
77.76 
77.65 
76.76 

J  75. 65 

72.91 

72.81 
72.26 
70.93 
70.67 
70.06 
68.32 
07.46 
66.84 
65.70 
64.34 
62.94 
62.57 
60.75 
60.04 
56. 86 
55.13 
54.35 
53.26 

52.91 
62.45 
51.68 
61.53 
51.30 

60.83 
50.40 
49.98 
48.92 
48.66 
47.35 
46.12 

i39.91 

39.06 
38.35 
36.70 

36.12 
34.61 
34.01 
33.47 
32.74 
31.30 
30.72 
30.07 
29.25 
28.68 
27.79 
26.82 

25.82 
23.94 
23.69 


1894. 


Metere. 
84.67 
83.14 

8L27 

80.54 
79.43 

78.45 

78 

77.74 

77.52 

76.80 

75.77 

72.  C5 

71.72 
71.10 
70.10 
69.93 
69.54 
68.57 
68.07 
67.52 
66.07 
64.44 
62.30 
61.96 
60.16 
59.67 
56.95 
55.53 
54.75 
63.31 

52.88 
61.88 
60.60 
50.30 
49.71 

49.05 
48.43 
47.73 
47.04 
46.34 
45.05 
44.15 

38.04 

37.37 
37.17 
35.21 

34.33 
33.21 
32.71 
32.25 
31.64 
30.40 
29.96 
29.47 
28.55 
28.20 
27.69 
26.63 

25.60 
23.92 
23.34 


Date. 


Mar.  24. 
Mar.  24. 


Mar.  24,25. 
Mar.  25 


Mar.  24.... 
Mar.  24.... 

Mar.  25.26. 


Mar.  29 

Mar.  29 

Mar.  29 

Mar.  28,29... 

Mar.  29 

Mar.  29 

Mar.  29 , 

Mar.  28,29.». 


Apr.  2. 
Apr.  2. 


Apr.  1, 
Apr.  1. 


Apr.  1. 
Apr.  1  . 


Apr.  6 


Apr.  7-9 


Apr.  10 


Apr.  11, 12 


Apr.  12 
Apr.  14 


Apr.  12, 13. 
Apr.  13 


Apr.  11-15  .... 

Apr.  10 

Apr.  10  and  14 


Differ- 
ence. 


Metere. 

—0.42 

—.73 

—.25 

—.39 
—.31 

—.64 
—.20 
—.02 
—.13 
+.04 

•f.12 

—.80 

—1.09 
—1.16 
—.83 
—.74 
—.52 
+.25 
+.61 
+.68 
+.37 
+  .10 
—.64 
—.61 
—.59 
—.37 
+.09 
-f.40 
+.40 
+.05 

—.03 

—.57 

—1.08 

—1.23 

—1.50 

—1.78 
—1.97 
—2.25 
-1.88 
—2.32 
—2.30 
-1.97 

-1.87 

—1.69 
—1.18 
— L49 


— 1 
— 1 
— 1 
—I 
— 1 


77 
40 
30 
.22 
.10 
.90 
.76 
.60 
.70 
.48 
.20 
.19 


—.22 
—.02 
—.35 


Remarks. 


I 


Mud  atain  on 
gauge. 
Do. 
Do. 


Mud  stain  on 
gauge. 
Do. 
Do. 


Interpolated. 
Do. 


Mud  stain  on 
gauge. 


Mud  stain  on 


gauge. 
Do. 


Mud  stain  on 
gauge. 


Do. 
Do. 


Mud  stain  on 
gauge. 


•For  ooOBplete  record  of  the  high  water  of  1892  see  Report  Chief  of  Engineers,  1893,  pp.  1981-1983. 

ff  Keaanred  through  Ferguson  Cut-off,  Ark.  (Dec.  23,  1892). 

^Meaanred  through  Crowell  Point  Cat-off,  Ark. 

§  Measured  through  Lake  End,  Upper  Brazil,  and  Le  Yassor  cut-offs,  La. 
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Table  5. — Comparison  of  the  high  waters  of  1892  and  1894  on  Red  River  in  Arkansas 

and  Louisiana — Continued. 

FIRST  RISE  OF  1894,  FROM  GAUGE  RECORDS-ContiBued. 


Locality. 


Saline  Bajon,  La 

Litti«^  Larto  Landing,  La 

Black  River,  La 

Bay  oil  Cocotlrie,  La 

Barbro  Landing,  La 


Distance 
from 

Fulton, 
Ark. 


Kilos, 
738 
765.7 
774.2 
794 
818.5 


Elevation, 
Cairo  datam. 


H.W. 
1892. 


Meters. 
23.55 
23.52 
23.37 
23.13 
22.45 


H.W. 
1894. 


Meters. 
23.12 
20.86 
20.35 
19.59 
18.93 


Date. 


Differ, 
ence. 


I 


Apr.  14 
Apr.  20 
Apr.  14 

Apr.  a 


Meters. 

—.43 

-2  06 

—3.02 

—3.54 

—3.62 


Reniarki. 


SECOND  RISE  OF  1894,  FROM  GAUGE  RECORDS. 


Fulton,  Ark 

Kj'c  Smith  Landing,  Ark.. 

Doolej  Ferry,  Ark 

Simmn  Island,  Ark 

Finley  Place,  Ark 

Haynes  Placo,  Ark 

Garland,  Ark 

Crj-er  Place,  Ark 

California  Place,  Ark 

Dukt-H  Bend  Landing,  Ark 

Bell  Place,  Ark 

Collins  Bluff,  Ark 

Boono  Bend,  La 

Posten  Bayou,  La 

Elmer  Slough,  La 

East  Kgvpt  Place,  La 

WildLucjaP.  O.,  La 

RumIi  Point,  La 

Cottonwood  Bayou,  La 

Shreveport,  La 

Waterloo  Cut-off,  La 

Young  Point  Cut-off,  La... 

Caspiann  Place,  La 

Caiupo  Bello  Placo,  La  .... 

Elder  Grove  Place,  La 

Coushatta,  La 

Alexandria,  La 

Grimes  BlnffM,  La 

AVa re  Landing,  La 

Brouillette  Landing,  La  ... 

Saline  Buyon,  Ln 

Little  Larto  Landing,  La . . 
Barbre  Landing,  La 


0.0 

17.1 

♦32.7 

41.5 

47.5 

57.2 

87.7 

93.2 

1 102.  4 

107.4 

131.5 

153.9 

160.9 

173.8 

200.1 

217.2 

226 

232 

239.2 

248.  5 

254.6 

303.2 

34e.5 

348.8 

367.9 

375.1 

420.4 

447.8 

:  6.'i6.  2 

640.  0 

681.7 

722.3 

729 

738 

765.7 

818.5 


85.09 
83.87 

1 81.  52 

80.93 
79.74 
77.65 
76.76 

75.65 

74. 12 
72.91 
72.  81 
72.52 
70.93 
70.06 
68.32 
67.46 
66.84 
65.70 
64.34 
60.04 
55.13 
54.30 
52.91 
52.45 
49.98 
47.35 

31. 30 

27.79 
23.94 
23.69 
2:}.  55 
23.52 
22.45 


84.05 
82.21 

80.09 

79.71 
79.18 
77.40 
76.65 

75.65 

73.41 
7L65 
71.45 
71.22 
69.69 
68.61 
68.07 
67.48 
66.80 
65.40 
63.99 
58.23 
55.10 
54.40 
52.40 
51.34 
45.52 
42.65 

28.61 

26.47 
23.65 
23.22 
22.78 
19.80 
17.46 


May  4,  5 


May  5  . . 

May  6  . . 
May  4, 5 
May  5  .. 
May  5  . . 

May  4, 5 

May  5  .. 


May  8^  9 


May  7.  8.. 

May  0 

May  0 

May  9,  10 . 
May  10  ... 
May  10... 
May  14,  15 
May  15  ... 
May  15  . . . 
May  13  ... 
May  15,  16 
May  18  ... 
May  17-19 

May  21  . . . 

May  20  ... 
May  20  ... 
May  20-22 


May  18-23 
May  22, 23 


-LW 
— L66 

— L43 

-L22 
—.56 
—.26 
—.11 

—.00 

-.71 

—1.28 

—1.36 

—1.30 

— L24 

— L45 

—.25 

H-.02 

+.02 

—.30 

—.35 

—1.81 

—.03 

-f.04 

-.51 

—1.11 

—4!  70" 

—2.60 

— L32 

—.29 

—.47 

—.77 

—3.72 

— i.99 


*  Measured  through  FergUHon  Cut-off,  Ark.  (Dec.  23,  1892). 

t  Measured  through  Crowell  Point  Cut-off,  Ark. 

t  Measured  through  Lake  Eod,  Upper  Brazil,  and  Le  Vassar  cut-offs.  La. 


V    2. 


IMPROVEMENT  OF  RED  RIVER  ABOVE  FULTON.  ARKANSAS. 

An  examination  of  Eed  Eiver  above  Fulton,  Ark.,  was  made  in  1884, 
in  compliance  with  river  and  harbor  act  of  that  year,  and  the  plan 
recommended  for  its  improvement  contemplated  remov ing  snags,  drift, 
etc.,  to  seizure  safer  high-water  navigation  to  the  mouth  of  Kiamichi 
River,  Indian  Territory,  about  138  miles  above  Fulton.  The  cost  of 
tlie  work  was  estimated  at  810,000,  if  granted  in  a  single  appropria- 
tion.   (Keport  Chief  of  Engineers,  1885,  pp.  1617-1627.)     In  1889  an 
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additional  appropriation  of  $2,000  was  asked  for,  to  be  applied  to  going 
over  and  completing  the  work.  After  the  expenditure  of  this  amount, 
it  was  recommended  that  nothing  farther  be  done,  unless  a  single 
appropriation  of  not  less  than  $10,000  be  granted,  to  allow  the  system- 
atic clearing  of  the  banks  and  removal  of  logs  from  the  channel. 
The  appropriations  have  been  as  follows: 

By  act  of — 

Augusts,  1886 $7,000 

Au;;M8tll,  1888 3,000 

September  19,  1890 2,000 

July  13,  1892 3,500 

Total 15,500 

In  the  fiscal  year  1887  the  hand-propelled  snag  boat  Harry  Breck, 
fitted  with  steam  capstan,  was  built  at  Fulton  at  a  cost  of  94,000  for 
use  on  this  improvement.  During  the  periods  of  low  water  in  1887 
and  1888  this  boat  was  employed  in  removing  obstructions  until  the 
fands  were  exhausted,  after  which,  in  December,  1888,  it  was  trans- 
ferred for  temporary  use  in  Red  River  below  Fulton.  In  Februar^^,  18!)  I , 
the  snag  boat  was  sold  to  the  work  of  improving  Red  River,  Louisiana 
and  Arkansas,  for  $1,500,  and  the  proceeds  of  the  sale  were  a[>plied  to 
removal  of  obstnictions  above  Fulton,  in  connection  with  the  appro- 
priation of  September  19,  1890.  In  January  and  February,  1891,  the 
snag  boats  Howell  and  Breck  were  employed  in  going  over  the  work, 
and  o])erations  of  the  former  extended  upstream  to  within  30  miles  of 
the  upper  limit,  as  far  as  the  boat  was  able  to  go  on  the  stage  of  water, 
and  a  fair  steamboat  channel  was  cleared  for  navigation  at  high  stages 
of  water,  practically  completing  the  project  for  this  improvement. 

Under  the  act  of  1892  the  United  States  snag  boat  C.  W,  Howell 
worked  over  the  river  January  1  to  March  11,  1893,  operations  extend- 
ing? from  Fulton  to  the  mouth  of  Kiamiehi.     The  river  was  found  to 
hav^e  scoured  and  improved  considerably  since  the  work  done  in  1891, 
and  the  Howell  reached  the  upper  limit  at  stages*  near  extreme  low 
water   witjput  much  difficulty.     Owing  to  the  constant  scour,   the 
majority  of  the  obstructions  encountered  were  removed  with  greater 
ease  than  when  the  previous  work  was  done.    The  limited  appropri- 
ation rendered  any  attempt  to  remove  all  obstructions  impracticable, 
and  operations  were  confined  to  clearing  a  safe  channel  for  passage  of 
the   Hoicell.    Judging  from  previous  work,  the  channel  should  have 
Tviflened  and  scoured  considerably,  giving  better  and  safer  navigation 
at  all   stages,  but  since  operations  ceased  there  has  been  no  means  of 
inHx»ecting  the  river  at  low  water  to  determine  what  changes  haVe 
oc<'urred  and  the  amount  of  drift  contributed  from  the  extensive  wood- 
lands above. 

;No  work  was  done  during  the  fiscal  year  ending  June  30, 1894,  as  the 
balance  available  was  not  sufficient  to  resume  operations. 

The  commerce  and  navigation  of  Red  River  above. Fulton  are  as  yet 
so  limited  that  it  is  not  believed  that  any  extensive  improvement  is 
required  at  present,  and  the  recommendation  made  in  my  repmts  of 
1891,  1892,  and  1893  still  remains  applicable,  viz: 

Tliis  part  of  the  river  is  navigable  for  the  Hmallcst  boats,  and  during  high  utages 
only.  I^anesport,  Ark.,  near  the  Indian  Territory  line,  74  miles  above  Fulton,  usu- 
ally i«  considered  the  upper  limit  of  navigation,  but  boats  make  occasional  trips  to 
K  iitniicbi  on  the  highest  stages  of  river.  13elow  tlie  Kiamiehi,  Ked  River  has  no  trib- 
utsiry  of  cou^ecinenee  except  Little  River,  which  enters  the  main  stream  2  miles 
above  Fulton.  The  oscillations  are  so  rapid  that  fre<|uently  boats  can  run  in  one 
direction  only  on  a  single  rise,  and  have  to  regulate  tlieir  trips  by  the  quantity  and 
deration  of  rainfall  in  the  upper  river  country. 
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The  banks  are  covered  with  trees  constantly  caring  or  sliding  into  the  riTer,  md 
if  the  removal  of  obstructions  from  the  channel  were  continued  and  the  timber 
cleared  from  the  banks  to  stop  further^c cumulations,  navigation  would  be^afer  and 
there  would  be  less  (brift  to  contend  with  in  the  river  below  Fulton,  but  it  is  doubtful 
if  the  boating  period  would  be  lengthened  or  the  upper  limit  extended. 

1  recommend  ome  of  two  courses  in  regard  to  this  part  of  Bed  River;  either  that 
no  further  work  bo  douo  in  it  until  there  shall  be  a  pressing  demand  for  a  consider- 
able improvement  from  Fulton  upward,  including  Little  River,  both  to  gain  a  better 
and  longer  period  of  navigation  and  to  help  drain  the  adjacent  lands;  or  else  that  a 
liberal  amount,  say  not  less  than  $10,000,  shall  be  given  in  a  single  appropriation  to 
allow  the  systematic  clearing  of  the  banks  and  removal  of  logs  from  the  channel 
way  to  permit  the  bottom  to  scour.  In  no  other  way  can  tho  money  be  expended 
economically  or  any  appreciable  results  obtained.  Tho  cost  of  org^anization  and 
administration  will  be  about  tho  same  for  a  small  appropriation  as  for  a  large  one, 
and  the  cost  of  getting  the  plant  to  the  sceno  of  operations  and  returning  it  to  the 
fleet  or  other^work  will  reach  together  nearly  $1,000.  The  estimate  is  submitted 
with  the  idea. of  sending  all  tho  sna^-boats  in  Red  River  to  work  together  under  one 
management  just  as  soon  as  tho  spring  floods  begin  to  subside,  the  snag  boats  to  be 
employed  on  the  wrack  heaps  and  heavy  obstructions,  and  the  chopping  parties  to 
clear  the  banks,  so  that  alLlooso  stuff  shall  go  out  on  tho  first  and  succeeding  rises. 
This  will  allow  about  six  weeks  to  two  months'  work  of  the  snag  boats,  the  lightest 
draft  boat  being  kept  perhaps  somewhat  longer,  and  the  boat  with  tb^  choppini; 

Earty  continuing  on  downstream  on  bank  work  and  small  j  ams.    About  $1,000  should 
o  held  in  reser^'o  to  iiend  a  snag  boat  over  tho  whole  tho  following  season  to  dis- 
lodge heavy  drift  and  pick  up  channel  snags. 

Money  statement 

July  1,  1893,  balance  unexpended - $292.65 

Juiie  30,  181J4,  amount  expended  during  fiscal  year 2. 29 

July  1,  1894,  balance  available 290. 36 

Amount  that  can  be  profitably  exjiended  in  fiscal  year  ending  June  30, 1896     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


CO>rMERCIAL  STATISTICS. 


^1- 


During  the  fiscal  year  Red  River  above  Fulton,  Ark«,  was  reported  naTigabk 
from  July  to  August  and  from  November  to  May.  Denison,  Tex.^  is  said  to  be  the 
head  of  high- water  navigation. 

Li8t  of  alsm-wheel  sieamhoata  engaged  in  navigation  during  ike  year. 
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Sumwuiry  6/  c9wnneroe  rcfwried. 


Articles. 


OoPitun .... 

Cotton  seed 

Hidcfli  and  akins 

Saw  logs 


Tons. 


40 
1,500 

1 

475 

100 

S6,000 


Artkdes. 


Staves 

Misoellaneoas ... 

•  Total  freights 
Estimated  raloe. 


TOBB. 


flOO 

uo 


38,826 
$133,000 


Tlte  riTer,  from  the  mouth  of  Kiamichi,  the  upper  limit  of  the  improvement,  to 
Fulton,  is  pardlleled  by  a  branch  of  the  Texas  and  Pacific  Railroad  from  Texarkana 
to  Paris,  Tex.,  connecting  at  the  latter  place  with  the  St.  Louis  and  San  Francisco 
Railivay,  a  branch  of  the  Atchison,  Topeka  and  Santa  Fe  system,  which  crosses 
Red  River  at  Arthur^  Tex.  The  Texarkana  and  Fort  Smith  Railway  crosses  the  river 
about  10  miles  north  of  Texarkana,  and  the  SL  Xiouis,  Iron  Mountain  and  JSoutheni 
Railway  csoeses  Jkt  Fulton,  Ark. 


V3- 

nrPBOTEHENT    OF    OUACHITA    AKD    BLACK    RIVERS,  ARKANSAS    ABTD 

IjOUISIANA. 

Oaacliita  (the  Indian  name  for  l)lack)  Biver  lias  its  scarce  in  Polk 
OoiiBtjr,  Ark^  and  foUowiag  sm  irregular  eoarse  flows  in  a  general 
southeasterly  direction  through  Arkansas  and  Louisiana  until  joined 
by  Tensas  and  Little  rivers  at  Trinity,  La.  Below  this  junction  it  is 
ksown  as  Black  Biver,  and  flows  in  a  southei'ly  direction,  entering  Bed 
Biwev  35  ntles  alcove  its  moatfa.  The  entire  leagth  of  Ooacfaita  Biver 
is  abcmt  500  miles  and  that  of  Black  Biver  is  47  miles. 

The  report  on  the  Mississippi  Delta  Survey  (Humphreys  and  Abbot, 
edition  of  187G,  p.  26),  quoting  from  Darby,  says: 

f*ew  xirers  <<Li!Sier  more  in  the  quantity  of  water  at  different  seasonB  than  the 
>iUM:liita.  Flowing  from  a  hilly  or  mountainous  tract,  more  constancy  might  be 
expected  in  the  column  of  water;  but  though  the  places  drained  by  the  Little  Mis- 
lonri  snd  Fourebe  an  Cado  are  not  ^deficient  in  aprings,  yet  the  extensive  region 
«rvr  jod  the  sovroes  of  Ouachita  has  little  water  exe^t  what  is  auppUed  by  rains  in 
riBter  and  «pring.  When  the  pu'cluiig  heatof  socnmer  lias  dried  the  country  above 
be  jnoath  of  the  Little  Misaonri  the  Ouachita  becomes  very  low  as  far  south  as  the 
lead  of  Black  River. 

Under  river  and  harbor  act  o^  1870  an  examination  of  Ouachita  Biver 
ras  made  and  >a  project  submitted  for  temporary  improvement  from 
^.rkadelphia,  Ark.,  to  its  mouth  by  the  removal  of  snags  and  dredging 
:lie  worst  bars  (Beport  Chief  of  Engineers,  1871,  pp.  334-346),  and  the 
irorls:  was  c(Hnmenced  in  1871.  A  survey  fh>m  Oamden,  Ark^  to  Trinity, 
La.,  was  ordered  by  act  of  1871^  the  report  oa  which  recommended 
mprorveraent  l)y  locks  and  dams  (Beport  Chief  of  Engineers,  1872,  pp. 
167—374)-  This  plan  bf  improvement  contemplated  building  five  locks 
fcnd.  dams  (timber),  located  at  Catahoula  Shoals,  Taylors  Shoals,  and 
Eioelc  Bow,  Louisiana,  and  at  Jacks  Island  and  Buffalo  Flats,  Arkansas. 
Rie  «ixe  of  the  locks  was  49  by  250  feet,  with  an  average  lift  of  14  feet, 
Mftd  the  estimated  cost  of  the  work  was  $1,163,083.75.  In  January, 
1873,  contracts  were  let  for  furnishing  the  timber  for  foundations  of 
tike  locks  at  Bock  Bow,  Jacks  Island,  and  Buiialo  Flats.  In  February, 
1873,  tbe  maps  and  notes  of  the  survey  were  reviewed  by  a  board,  and 
it  was  deemed  necessary  to  make  a  resurvey  of  the  river  to  determine 
teerl»in  <qiiestioiiable  points  connected  with  the  contemplated 
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improvement.  The  resorvey  was  ordered  by  the  Department  with  a 
view  to  revising  the  project,  and  was  completed  by  Captain  (now  lieat 
Col.)  Benyaurd  in  1874. 

Captain  Benyaurd's  report  nx>on  the  resurvey  is  given  in  fall  in  the 
Report  of  the  Chief  of  Engineers  for  1874,  Part  I,  pp.  352-^364,  fit)m 
which  the  following  extracts  are  taken,  viz: 

The  distance  from  Camden  to  Trinity  is  294.07  miles,  with  a  total  faU  at  lewwskr 
of  65.4  feet,  this  being  an  average  of  0.22  foot  per  mile.  This  fall  is  divided  between 
two  certain  points,  as  follows : 


Points. 


Camden  to  Eldorado  Landing 

Eldorado  Landing  to  Jacks  laland 
Jacks  Island  to  Oaacliita  City*... 

Ouachita  City  to  Columbia 

Columbia  to  Trinity 


Distance 
in  miles. 

FaU  in 
feet. 

43.71 
32.12 
64.67 
85.81 
67.76 

17.3 

9 

9.1 
23.4 

6,6 

294.07 

6S.4 

Fallpff 
mil«. 


*  Includes  overflow  region. 

The  river  is  a  snccession  of  pools  and  shoals.  An  inspection  of  the  maps  sboin 
the  existence  of  65  of  the  latter,  with  a  total  length  of  ahout  40  miles,  or  nearly  one- 
seventh  of  the  entire  length  of  that  portion  of  the  river  nnder  consideration,  and 
the  least  depth  on  many  of  them  is  less  than  1  foot. 

The  difference  between  extreme  high  and  low  water  at  Camden  is  39.25  feet;  tt 
Trinity  it  is  53.4  feet.     The  low  summer  discharge  at  Camden  is  353  cubic  feet  per 

second. 

«  *t  «  «  •  •  • 

After  an  examination  of  the  subject,  I  am  satisfied  that  the  plan  of  Improvemeni 
by  locks  and  dams  is  tHe  only  one  that  will  give  permanent  and  uninterrupted  navi- 
gation to  Camden,  Ark.,  throughout  the  entire  year.  All  others,  whether  by  wing 
dnms  or  dredging,  would  be  only  temporary  in  their  character.  The  project,  tf 
approved  by  the  Depfirtment,  requires  revision  on  account  of  faulty  location  of  dams, 
etc.,  and  not  being  adapted  to  any  but  the  very  smallest  boats  navigating  the 
Ouachita. 

After  discussing  the  classes  and  sizes  of  boats  then  navigating  the 
Ouachita,  and  showing  that  none  but  the  smallest  boats  could  use  the 
locks  proposed,  he  gives  arrangements  for  locks  large  enough  to  accom- 
modate the  larger-sized  boats  to  Camden;  for  locks  large  enough  to 
accommodate  that  class  to  Monroe,  with  smaller  locks  above,  and  for 
locks  sufficient  only  for  stern-wheel  boats.    The  estimates  of  cost  of 
construction  ranged  from  $2,626,262  to  $2,995,566  for  timber  locks,  and 
from  $4,952,976  to  $6,079,233  for  masonry  locks. 

Continuing,  he  says: 

It  must  be  remembered  that  in  making  these  estimates  the  cost  is  greatly  increased 
on  account  of  the  character  of  the  country  in  which  the  improvement  is  contem- 
plated, as  it  ofi^ers  no  facilities  for  securing  skilled  labor  or  material  of  any  kind 
except  timber,  and  requiting  every  other  material  that  would  be  used  in  construc- 
tion of  the  works  to  be  brought  from  a  distance  and  before  navigation  closed,  thus 
grejitly  enhancing  the  cost,  in  addition  to  which  any  number  o?  claims  would  be 
brought  against  the  Government  for  damages  supposed  to  be  done  to  the  lands  on 
account  of  the  pools  created  by  the  dams. 

In  considering  the  above  plans  of  improvement,  we  must  from  the  beginning  take 
into  accouut  the  floods  of  the  river  and  the  damage  to  which  the  works  will  be 
subjected  by  placing  them  in  a  channel  so  contracted  as  that  of  the  Upper  Ouachita, 
and  upon  soil  so  unstable  as  the  river  bed. 

So  far  as  the  permanent  improvement  of  the  river  is  concerned,  that  by  locks  and 
dams  is  the  only  one  that  will  give  continuous  and  uninterrupted  navigation  throngh<* 
out  the  entire  year  to  Camden,  Ark. ;  and  of  the  three  plans  mentioned  above,  the 
third,  though  it  shuts  out  the  larger  class  of  boats,  is  the  best,  considering  the  nature 
of  the  river,  the  commerce,  and  the  wants  of  the  country  which  the  oontemplftted 
improvement  will  benefit. 


I  follows  a  statement  of  the  commerce  of  the  river,  with  the  rea- 
r  a  probable  decrease  of  business  on  account  of  railroad  compe- 
and  the  report  continues  as  follows : 

[  be  seen  from  the  above  that  the  greatest  amouut  is  shipped  during  the  last 
of  winter  and  the  first  of  spring.  This  always  accords  with  the  best  stage 
%  thongh  there  is  generally  in  December  a  stage  sufficient  for  navigation; 
Diain  bulk  of  the  cotton  is  not  brought  out  to  be  shipped  until  later.  Any 
^f  locks  and  dams  during  this  season  would  be  superfluous;  in  fact,  such  an 
ment  would  be  more  of  an  obstruction  in  a  river  like  the  Ouachita  at  that 
t  would  only  be  during  the  late  summer  and  esgrly  fall  months  that  the 
ment  would  be  of  particular  service.  During  these  months  no  crops  are 
oved  and  no  particular  trade  is  being  carried  on  that  would  induce  boats  to 
D  if  there  was  sufficient  water  naturally  at  these  seasons.  One,  or  at  the 
two,  of  the  small  Ouachita  River  packets  would  be  sufficient  for  the  trade, 
rovement,  if  made,  will  cost,  according  to  the  lowest  estimate  above  pre- 
12,626,252,  and  this  involves  also  the  improvement  of  the  mouth  of  Red  River, 
h  no  estimate  can  be  presented.  Without  the  latter  improvement  the  locks 
(main  idle  at  the  time  they  were  intended  for  use. 

me  mi^ht  be  said  of  the  temporary  means  of  improvement  by  dredging,  for 
lome  ot  the  bars  and  shoal  places  below  Monroe  are  composed  of  gravel  of 
t  size  to  resist  the  force  of  the  current,  and  reasonably  good  results  might 
aed  by  dredging,  yet  if  we  attempted  to  maintain  a  channel  deep  enough 
U'ge  boats  the  same  obstruction  would  deter  such  boats  from  taking  advan- 
the  improvement.  No  doubt  such  improvement  will  tend  to  develop  the 
i  of  the  country  and  encourage  and  increase  the  cultivation  of  land  now  lying 
(cheapening  transportation  in  competition  with  the  railroad  line  that  will 
>uilt  in  that  country ;  still,  I  fail  to  see  the  necessity  at  the  present  time  of 
an  improvement  of  the  river  by  locks  and  dams,  and  in  view  of  all  the  cir- 
ces  I  would  respectfully  recommend  for  the  present  the  abandonment  of  the 
or  lock-and-dam  navigation  of  the  Ouachita. 

he  reasons  given  in  the  foregoing  report  it  was  considered  inex- 
to  go  on  with  the  construction  of  locks  and  dams,  and  the  project 
^ndoned,  the  contracts  for  timber  were  annulled,  the  material  on 
as  sold  at  auction  and  the  proceeds  turned  into  the  Treasury, 
K)n  the  recommendation  of  the  officer  in  charge,  the  available 
rere  applied  to  construction  and  operation  of  a  snag  boat. 
)roject  under  which  work  below  Camden,  Ark.,  has  been  carried 
e  1874  contemplates  the  removal  of  snags,  logs,  wrecks,  leaning 
etc.,  obstructing  navigation  and  the  improvement  of  shoal 
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I 

The  appropriations  liave  been  as  follows : 


Date  of  act. 


Mar.    3,  1871 
I>o 

Jnno  10, 1872 

I)o 

Mar.  3,  1873 
Aug.  U,  187G 
.Tune  18,  1878 
Mar.  3,  1879 
Judo  14,  1880 
Mar.  3,  1881 
Ang.  2,  1882 
July  5,  1884 
Auc.  5,  18H6 
Aug.  11.  1888 
Sept.  19,  1890 
July  13,  1892 


Locality. 


AsMotf 


Between  Arkadelphia,  Ark.,  aod  Louisiana  State  line |  $2S,IM 

Between  Arkansas  State  lino  and  Trinity,  La '  26,9 

Between  A rkailelphia,  Ark.,  and  Louisiana  Stateline |  00,0> 

Between  Arkansas  State  line  and  Trinity,  La I  4d,ll 

do ,  63.9 

Between  Camden,  Ark.,  and  Trinity,  La |  ]S,o 

do !  lo.e 

do 1  10.0 

do I  fi,(i 

do ItC 

do j  «,( 

Between  Camden,  Ark.,  and  mouth  of  Black  River,  Louisiana ld,( 

do IT.! 

do !  20,1 

do 15,< 

do 40.< 


Total ;   382,; 


The  amount  expemied  to  June  30, 1893  (including  outstanding  liab 
ities  of  814.92),  was  $351,938.94,  of  which  $238,351.07  had  been  applied 
operations  under  the  project  of  1874.  The  iron-hull  snag  boat  0. 
Wagner  was  purchased  for  this  work  in  1875,  and  repaired  with  a  m 
steel  bottom  in  188C.  Under  provision  of  the  act  of  1888  the  sm: 
wooden  steamer  Hooker  was  purchased  that  year  and  fitted  up  for  lig 
snagging.  From  1875  to  the  end  of  the  fiscal  year  1893  operatious  w€ 
carried  on  whenever  funds  were  available  and  conditions  favorable  1 
work.  The  work  consisted  chiefly  of  the  removal  of  snags,  logs,  wrecl 
and  tree  slides  from  the  channel,  and  cutting  leaning  timber,  thougli 
increase  of  depth  was  gained  at  some  of  the  shoals  by  the  construct! 
of  wing  dams  of  stone  or  brush. 

Operations  during  the  fiscal  year  ending  June  30, 1894,  were  cent 
ued  as  follows : 

The  water  having  fallen  to  a  stage  favorable  for  work  in  Upi 
Ouachita,  the  United  States  snag  boat  0.  G.  Wagner^  A.  P.  Boardmi 
master,  left  Alexandria,  La.,  July  23,  1893,  towing  a  quarter  boat 
use  in  Bayou  Bartholomew.  The  run  from  Alexandria  to  Bayou  B 
tholomew  was  made  July  23-31,  and  snagging  operations  in  Oaacb 
Eiver  were  commenced  the  latter  date,  working  upstream.  On  rea 
ing  Jacks  Island  Shoals,  75f  miles  below  Camden,  August  3,  it  v 
deemed  inadvisable  for  the  boat  to  proceed  farther  upstream  on  af 
ing  river.  Between  the  latter  date  and  October  17  the  river  was  wort 
over  thoroughly  from  Jacks  Island  to  Catahoula  Shoals,  a  distance 
198  miles.  Heavy  and  effective  work  was  done,  and  the  sweep  eh 
was  used  repeatedly  at  all  bad  places.  Twenty-four  tree  slides  w 
removed  from  the  channel,  several  of  which  extended  entirely  acr 
the  river.  The  wreck  of  the  steamer  Idaho^  sunk  in  1869  near  Ke 
Landing,  about  25  miles  below  Columbia,  was  broken  up  with  explosi 
and  dragged  out  of  the  river.  This  wreck,  located  in  a  bend,  wa 
serious  obstruction  to  navigation  at  low  stages.  October  17  the  Tf 
ner  pulled  over  Catahoula  Shoals,  commenced  work  the  following  c 
on  Bayou  Louis  Reach  below,  where  operations  were  continued  ui 
October  25,  when,  the  funds  available  for  snagging  operations  be 
practically  exhausted,  the  boat  was  laid  up  with  the  plant  at  Cataho 
Shoals. 
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The  followiDg  is  a  summary  of  the  work  done  by  the  Wagner  July  31 
to  October  25, 1893,  viz : 

Suags  pulled 369 

Stumps  pulled Ill 

Logs  removed  from  channel 4«<5 

Trwj  slides  removed  from  channel 24 

Sboro  snags  cut 1, 222 

Leaning  trees  cut ^ 149 

Trees  girdlwl '. 66 

Wrecks  removed,  viz :  Steamer  Idaho  removed  from  channel  at  Meyers  Plantation. 

September  16-lil,  1893,  the  United  States  dredge  Lone  Star^  G.  W. 
Phillips,  engineer  in  charge,  was  towed  by  the  snag  boat  Howell  from 
Alexandria,  La.,  to  the  foot  of  Catahoula  Shoals.  Dredging  at  that 
obstruction  commenced  September  25  and  was  continued  without  seri- 
ous interruption  uiitil  January  10, 1894,  when  a  rise  of  the  river  necessi- 
tated SQspension  of  operations.  A  preliminary  cut,  about  35  feet  wide, 
vas  completed  through  the  shoals,  on  the  east  side  of  the  former  chan- 
nel, November  24.  As  it  was  impracticable  to  load  and  handle  barges 
UDtil  this  cut  was  finished,  the  material  was  dumped  alongside  the  cut, 
to  be  removed  later  on  when  the  barges  should  have  clear  passage- 
way. November  25  the  dredge  dropped  down  about  300  feet  below  the 
lower  dam  and  commenced  excavation  on  the  second  cut,  dumping  the 
material  removed  upon  barges,  which  were  towed  to  and  unloaded 
along  the  right  bank,  a  small  steam  tug  having  been  hired  for  moving 
them.  The  second  cut,  30  feet  in  width,  was  completed  January  9, 1894, 
giving  a  good  channel  65  feet  wide  and  4  feet  deep  at  extreme  low 
water.  The  material  removed  consisted  of  mud,  sand,  gravel,  and  rock, 
and  the  work  done  will  be  best  understood  by  reference  to  the  maps, 
profile,  and  cross  sections  accompanying  my  report  of  1891.  (Report 
Chief  of  Engineers,  1891,  p.  1967.) 

The  following  is  a  summary  of  the  work  done,  viz : 

Cubic  yards  of  material  excavated 29, 026 

Cubic  yards  of  material  deposited  along  right  bank 13, 322 

Kumber  of  barge  loads  of  material  moved 356 

Stamps  and  logs  removed  from  channel SS 

January  23-28  the  plant  was  towed  by  the  snag  boat  Wagner  from 
tiie  shoals  to  Monroe,  La.,  that  being  the  most  convenient  place  for 
^king  needed  repairs  of  dredge  and  barges.  During  the  period  of 
Wgh  vater  since,  the  dredge  and  barges  have  been  undergoing  repairs 
at  Monroe,  so  as  to  be  ready  to  resume  and  complete  the  work  during 
the  low- water  period  this  summer  and  fall. 

.  The  hull  of  the  wooden  snag  boat  Hooker ^  purchased  at  secondhand 
1^  1888,  became  so  rotten  that  it  was  unsafe  to  keep  it  afloat  longer, 
and  it  was  beached  on  the  shore  of  Lake  Centennial,  just  above  Vlcks- 
^org,  In  July,  1893.  A  new  hull  has  been  built  for  the  boat,  at  a  cost 
of  $4,000,  and  was  delivered  at  Vicksburg  April  3, 1894. 

Under  my  project  of  1892  a  party  was  organized  at  Vicksburg 
November  20, 1893,  under  Assistant  Engineer  Walter  H.  Polk,  for  run- 
^g  a  line  of  precise  level  between  Yidalia  and  Monroe,  La.,  the  cost 
^0  be  apportioned  to  the  appropriations  for  Ouachita  Kiver  and  trib- 
utary streams  and  for  water  gauges.  The  party  proceeded  at  once  to 
Natchez,  Miss.,  where  operations  commenced  November  20.  The  line 
Was  carried  westward  along  the  public  road  from  Vidalia  to  Concordia 
station,  and  thence  along  the  Katchez,  Ked  River  and  Texas  Railroad 
^Black  River  Station,  the  western  terminus,  near  the  junction  of 
^achita,  Tensas,  Little,  and  Black  rivers.  By  the  courtesy  of  the 
'^ad  officials  a  hand  car  was  furrushed  for  transporting  tVi^^^tt^  \j^ 
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and  from  work,  lodging  and  subsistence  having  »been  obtained  a 
nearest  point  practicable  as  the  work  progressed.  From  the  hci 
Black  Elver  the  line  was  carried  up  the  Ouachita  along  the  public 
to  Harrisonburg,  La.,  thence  along  the  river  bank  and  througl] 
woods  to  the  mouth  of  Bayou  Dan,  which  was  reached  Jaiiuar 
Owing  to  the  difficulty  of  obtaining  subsistence  and  shelter  on  the 
it  was  found  impracticable  to  continue  the  line  upstream  with  rei 
able  progress,  and  February  2  and  3  the  party  was  transferred  by  st 
boat  from  Danville  to  Monroe,  where  a  small  quarter  boat  was  obtt 
from  the  fleet.  February  5  the  line  was  started  downstream  to 
nect  with  the  line  from  Vidalia  to  Danville,  and  the  closure  was 
pleted  April  IG.  The  line  from  Monroe  to  Danville  was  run  p 
along  the  railroad,  partly  along  public  roads,  and  partly  along  the 
bank.  The  permanent  reference  points  of  the  IJ.  S.  Coast  aud 
detic  Survey,  the  Mississippi  River  Commission,  and  this  office  a1 
near  Natchez  and  VidaUa  were  connected  with  the  line,  and  alsi 
permanent  points  of  Red  River  survey  line  of  precise  level  at  Mo 
rermanent  benches  were  established  along  the  way,  and  all  old  b 
marks,  gauges,  and  high- water  marks  that  could  be  found  were  leveL 

A  number  of  examinations  and  surveys  of  Ouachita  River  have 
made  since  1870,  to  ascertain  the  feasibility  of  improving  its  na 
tion,  not  only  locally,  but  upon  some  comprehensive  plan. 

The  map  of  1870  shows  the  river  from  Arkadelphia  to  the  Loiii 
State  line;  but  the  absence  of  any  notes,  except  rough  sketches 
blotter,  suggests  draftsman's  skill  in  dressing  up  a  retionnoiss 
rather  than  trustworthy  information.  The  survey  of  1871  was 
ambitious,  and  was  undertaken  with  a  view  to  improvement  by 
and  dams.  It  was  commenced  at  Trinity,  about  47  miles  above 
JMver,  On  August  14,  aiKl  closed  at  Camden  ^November  2,  cover 
distance  of  nearly  300  miles  upstream  In  eighty-one  days,  wher 
year  in  the  field  would  have  been  too  short  for  the  purpose.  Tho 
vr(»re  plotted  with  grotesque  effect  by  distortmg  the  scales  G  to  1- 
is,  1:5,000  for  width  and  1:30,000  for  length— and  the  notes  a 
vague  that  it  would  be  impossible  to  replot  them  now  to  correct 
The  tributaries  were  ignored,  no  topographical  information 
obtained,  no  gauges  kept,  no  borings  or  discharge  measurements  i 
and  yet,  upon  this  slender  foundation,  sites  for  dams,  plans  and  i 
•'('•ationvS  for  construction,  and  estimates  for  a  project  for  ten  lock 
(lams  were  submitted,  an  appropriation  made,  and  contract  eu 
into  to  begin  a  work  at  an  intermediate  point  that  might  cost  any^ 
from  §2,000,000  to  $4,000,000.  In  the  meantime,  the  report  o 
project  was  reviewed,  and  the  survey  condemned  by  a  Board  of 
neers,  who  recommended  further  surveys. 

The  second  survey  was  begun  at  Camden  in  the  summer  of 
aud  closed  at  Trinity  December  15,  after  only  one  hundred  and 
six  (lays  in  the  field.  The  instructions  of  the  officer  in  charge 
explicit  and  minute  in  regard  to  methods,  accuracy,  gauges,  diseb 
etc.,  and  special  order  was  given  to  search  for  and  connect  with  n 
of  the  first  survey,  so  that  whatever  should  be  found  good  niig 
utilized.  It  is  not  worth  while  to  review  this  survey  in  detail.  B 
a  year  and  a  half  had  passed  since  the  survey  of  1871  closed  at 
den,  and  yet  tlie  first  mark  touched  ui)on  by  the  survey  of  187J 
some  00  miles  downstream,  and,  though  the  levels  showed  a  dii 
ancy  of  over  3  feet,  no  steps  were  retraced  to  discover  and  fix  thei 
but  the  line  was  pushed  tlirough  to  Trinity,  and  the  final  discrej 
of  2.714  feet  was  assumed  to  be  the  error  of  the  levels  of  1871. 

Captain  Eeuyaurd,  now  lieutenant  colonel  of  engineers,  submitt( 
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•eport  in  May,  1874  (Keport  Chief  of  Engineers,  1874,  p.  352),  and, 
wrbile  admitting  the  feasibility  of  improving  Ouachita  River  by  locks 
e^nd  dams,  he  recommended  that  the  project  be  abandoned.  His  objec- 
tions briefly  were:  For  the  original  i^roject,  faulty  location  of  dams 
aud  small  size  of  locks,  and  for  either  great  cost  and  the  obstruction 
at  the  mouth  of  Red  River,  the  key  to  the  system.  The  subject  has 
been  revived  from  time  to  time,  but  the  same  objections  have  been 
raised  aud  sustained,  and  the  bar  at  the  mouth  of  Red  River  still 
remains. 

In  December,  1889,  Hon.  C.  J.  Boatner,  member  of  Congress  from 
Monroe,  called  upon  the  Secretary  of  War  for  ''estimate  of  cost  of  sur- 
vey of  Ouachita  River  to  Camden,  Ark.,  with  a  view  to  securing  j)er- 
manent  navigation  by  means  of  locks."  I  submitted  a  report  with  esti- 
mates of  $150,000  for  an  exhaustive  survey  of  Ouachita  and  itsprinci- 
iml tributaries,  which  form  a  system  that  might  be  developed  under  the 
sameplau,  and  which  could  not  be  ignored  in  considering  any  plan  for 
improving  Ouachita  by  slack-water  navigation.  This  report  has  been 
repeated,  but  will  be  found  in  full  in  the  Report  of  the  Chief  of  Engi- 
neers for  1890,  pp.  1873-1875. 

The  subject  is  being  discussed  again,  and  in  view  of  some  of  the 
misinformation  displayed  before  the  River  and  Harbor  Committee 
recently  by  those  urging  an  appropriation  for  a  resurvey,  it  seems  proper 
to  offer  corrections  in  matters  of  fact,  and  to  state  what  has  been  done 
toward  collecting  further  information. 

It  was  stated  at  a  hearing  before  the  committed  on  February  2, 1894, 
that  the  project  was  "temporarily  abandoned  for  the  alleged  reason 
tliatthedemands  of  commerce  did  not  justify  the  ccstly  improvement;" 
J^nd,  again,  that  *'  some  sort  of  influence  induced  the  captain  of  engi- 
neers and  the  Chief  of  Engineers  to. change  their  former  indorsement 
of  the  project,  and  to  recommend  for  the  present  the  abandonment  of 
the  project  for  lock-and-dam  navigation  of  the  Ouachita." 

The  project  was  abandoned  by  Congress  upon  the  report  of  Captain 
Senyaiird,  already  mentioned,  which  was  explicit  and  sound. 

My  report  of  1889  was  limited  to  a  statement  of  the  cost  and  need  of 
an  exhaustive  survey  of  a  system  of  navigable  streams  about  wliich 
Jjttlewas  definitely  known  except  that  it  was  subject  to  inundations 
"Oth  from  Its  own  drainage  and  from  the  Mississipi>i  River,  and  the 
*^stiniate  was  small  in  comparison  to  the  interests  at  stake. 

More  has  been  learned  about  the  rise  and  fall  of  Ouachita  at  certain 
stations  than  was  known  when  the  report  of  1874  was  submitted,  and 
^nie  idea  of  relative  heights  and  average  slope  has  been  gained,  but 
the  information  about  high  and  low  water  discharge  and  of  the  topog- 
J^PJjy  of  the  valley  has  not  been  materially  increased,  especially  in 
IJJ^tpart  where  the  demand  for  improvement  is  greatest;  yet  some  of 
the  speakers  before  the  River  and  Harbor  Committee  stated  'that  locks 
^^d  dama  could  be  put  in  at  comparatively  small  cost,  and  without 
^^Dger  of  overflowing  the  valley.  One  of  them  located  five  locks  and 
*^*ttisoflrhand,  without  the  slightest  evidence  that  the  pools  would  form 
^^ntinuous  system  or  that  the  adjustments  would  be  economical,  and 
^^Pported  his  statements  with  the  following  flight  of  imagination : 

The  opinion,  based  on  practical  experience,  is  verified  by  a  test  which  must  be 
j^^'epted  as  iufaUible.  In  September,  1885,  when  the  Ouachita  Kiver  was  at  a  very 
J^jtage,  the  gange  at  the  mouth  of  Red  River  stood  at  40  feet,  and  the  backwater 
cached  Pigeon  HilU,  a  distance  of  385  miles  from  the  mouth  of  Red  River  and  75 

'"'J««l)elow  Camden. 

.  **^}88i88ippi  River  usually  is  low  in  September,  as  well  as  the  tributaries, 
"^t  ill  September,  1885,  it  happened  to  be  unusually  high,  ievui\\mg  ^Xxe^ 
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highest  point  at  Red  River  Landing  September  27,  -when  it  stood  20. 
feet  on  the  gauge,  or  19.1  feet  less  than  stated.  i>uring  the  same  moot 
Onachita  happened  to  be  at  an  unusually  high  stage  for  the  seasoi 
and  on  September  27  it  had  fallen  to  about  2 J  feet  above  low  wate 
The  relatio)!  between  the  zeros  of  the  two  gauges  has  been  detennine 
by  precise  levels,  connecting  them  with  the  mean  gulf  level  of  theCoi 
Survey  at  Biloxi,  that  at  Red  River  Landing  being  2.08  feet  above  i 
and  that  at  Monroe  when  the  gauge'was  read  being  30.68  feet  above tl 
same  plane.  The  water  surface,  therefore,  at  Red  River  Landing  at  tl 
time  of  the  "infallible  test''  was  9.1  feet  lower  than  the  water  surfa 
at  Monroe,  101  miles  below  Pigeon  Hills,  and  consequently  probably 
least  34  feet  below  the  water  surface  at  the  latter,  allowing  the  ve 
moderate  slope  of  3  inches  to  the  mile.  A  stage  of  40  feet  at  Red  Biv 
Lauding  would  be  about  16  feet  lower  than  the  elevation  of  the  wal 
sui-face  at  Pigeon  Hills  at  its  lowest,  and  if  the  water  ever  should 
backed  up  to  that  place  from  Mississippi  River  without  a  dam,  most 
Louisiana  and  Mississippi  would  be  drowned.  The  statements  bef< 
the  same  committee  in  regard  to  the  estimates  for  the  survey,  the  ne 
of  making  it  exhaustive,  and  the  examination  of  the  river  and  study 
the  question  by  the  engineers  had  as  little  foundation  as  the  "infallil 
test." 

Conditions  have  changed  somewhat  since  the  early  surveys;  there 
greater  probability  that  the  Mississippi  levees  will  be  maintained,  a 
that  Upper  Ouachita  will  have  to  carry  only  its  own  floods  and  its  ti 
utaries',  and  there  is  a  reasonable  hope  that  the  problem  at  the  moi 
of  Red  River  will  be  solved  within  a  year  or  two.  The  Ouachita  Val 
is  fertile,  and  with  a  gain  of  confidence  people  doubtless  will  retum 
it  and  revive  its  prosperity.  Since  my  rei)ort  of  1889  I  have  mad 
careful  review  of  the  notes  of  the  early  surveys  to  ascertain  how  cu 
may  be  used;  precise  levels  have  been  run  from  the  Coast  Survey bei 
at  Delta  Point,  opposite  Vicksburg,  to  Monroe  and  thence  down  toTi 
ity  to  connect  with  the  line  from  the  Coast  Survey  benches  atTida 
opposite  Natchez;  gauges  have  been  established  at  Arkadelphia,  Cs 
den,  Monroe,  Riverton  above  Columbia,  Trinity,  and  the  mouth  of  BIj 
River,  where  the  Ouachita  system  joins  the-Red,  and  all  but  the  t 
two  connected  with  the  common  reference  plane.  A  map  of  the  val 
has  been  compiled,  and  high  and  low  water  marks  determined  as  cIoe 
as  possible  from  levee,  original,  and  railroad  surveys  wherever  theli 
touch  the  Ouachita  or  its  tributaries.  The  levels  of  1871  and  1873  h 
been  tested  by  the  precise  levels,  and  the  recovery  of  high- water  ma 
of  1874  at  Monroe  and  Trinity  and  of  a  bench  of  each  survey  has  de 
oped  the  fact  that  the  Y  levels  of  1871  between  Monroe  and  Trii 
were  good,  while  those  of  1873  were  seriously  in  error.  Taking  the  i 
bench  at  Trinity  common  to  both  as  zero,  the  common  bench  at  Cam 
is  52.8  feet  higher  by  the  survey  of  1871  and  50.086  by  that  of  187 
discrepancy  of  2.714  feet;  while  if  the  comparison  is  made  from 
commoTL  bench  at  Monroe,  the  levels  of  1873  make  the  bench  at  0 
den  1.169  feet  higher  than  those  of  1871,  and  the  bench  at  Ti'inity  3. 
feet  higher;  that  is  to  say,  the  levels  of  1873,  starting  at  the  last  be 
of  1871  at  Camden,  crossed  those  of  1871  back  and  forth,  making 
discrepancy  —1.169  feet  between  Camden  and  Monroe,  and  +3. 
between  Monroe  and  Trinity,  giving  the  final  discrepancy  +2.714. 

The  precise  levels  which  covered  the  stretch  from  Monroe  to  Trio 
closing  with  an  error  of  less  than  2  centimeters,  say  three  quarter^ 
an  iuch,  differ  from  the  levels  of  1871  by  only  +0.239  foot,  and  thereJ 
confirm  them  and  establish  the  fact  that  the  levels  of  1873  fell  short 
nearly  4  feet  between  Trinity  and  Monroe,    An  error  of  sujch  mai 
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tade,  if  undiscovered,  might  cause  an  error  of  15  or  20  miles  in  the  loca- 
tion of  a  dam,  with  the  result,  on  the  one  hand,  that  the  pool  would  not 
back  ap  a  navigable  depth  on  the  miter  sill  of  the  lock  above^  or,  on 
the  other,  might  drown  out  the  dam  above  on  very  slight  rises. 

It  is  not  possible  to  locate  this  error  except  approximately.  The 
books  of  1871  are  genuine  and  bear  internal  evidences  of  correct  work; 
those  of  1873  have  disappeared,  and  only  copies  are  to  be  found.  While 
the  latter  show  evidences  of  cumulative  error  in  leveling,  and  not  a  few 
of  arithmetic,  it  is  probable  that  the  great  discrepancy  was  due  to  acci- 
dent and  that  most  of  it  occurred  somewhere  about  Goluuibia,  where  the 
party  was  overtaken  by  a  sudden  rise  of  24  feet,  of  which  7  feet  occurred 
between  8  a.  m.  November  23  and  8  a.  ra.  November  24,  1873,  for,  after 
the  recovery  of  benches  some  miles  below,  the  differences  between  suc- 
cessive benches  are  no  greater  than  should  be  expected  between  two 
sets  of  ordinary  Y  levelings,  bench  44  of  the  survey  of  1871  being 
7.670  feet  above  bench  1  at  Trinity  by  the  levels  of  1871  and  7.709  by 
those  ot  1873.  Similar  agreements  have  been  found  in  comparing  short 
stretches  on  other  parts  of  the  river,  so  that  if  we  could  recover  a  bench 
or  common  high-water  mark  at  Camden  the  levels  of  both  surveys 
might  be  corrected  and  utilized  locally  for  high  and  low  water,  sound- 
ings, bank  heights,  etc.  The  only  way  this  can  be  done  or  any  accurate 
knowledge  of  the  high  and  low  water  limits  obtained  is  by  precise  levels 
from  established  benches.  Above  Monroe  the  line  must  begin  on  the 
benches  of  the  Coast  Survey  at  Little  Rock  and  follow  the  Iron  Moun- 
tain Bailroad  to  the  crossing  at  Arkadelphia,  and  thence  around  by 
rail  to  Gurdon  and  Camden.  From  the  latter  it  should  follow  the  gen- 
eral course  of  the  river  and  close  on  the  permanent  benches  at  Monroe. 
On  Black  River  the  line  should  start  from  the  permanent  benches 
lately  established  at  Trinity  and  continue  down  some  47  miles  to 
join  the  system  of  the  Red  River  survey.  Duplicated  Y  levels  may 
answer  for  the  tributaries  and  to  determine  bank  heights  of  the  Ouachita 
between  stations.  Gauges  should  be  set  up  on  the  main  river  at  all 
cnticBl  points  and  a  few  on  the  tributaries,  and  observed  throughout 
the  year,  and  high  and  low  water  gauges  at  short  intervals  to  be 
observed  at  the  top  of  the  flood  and  during  the  low- water  season. 

The  importance  of  the  work  will  justify  a  scale  of  yo  Jou^  ^^^  ^^h  ^^^ 
J^I^graphy  should  extend  for  at  least  a  mile  on  either  side  of  the  river, 
to  ascertain  the  probable  direction  of  overflow  and  the  amount  of  levee 
JJ^rk  that  might  be  required,  while  frequent  transvalley  sections  will 
^  peeded  to  develop  the  valley  between  the  main  river  and  the  tribu- 
^i€8.  The  profile,  with  the  maps,  should  indicate  whether  or  not  the 
project  is  feasible,  and  the  probable  site  for  the  first  dam,  from  which 
^"JJsystem  would  be  developed.  • 

The  success  that  has  followed  the  use  of  modified  bear-trap  dams 
^^gests  the  opinion  that  some  such  form  might  be  adapted  to  Ouachita 
jiiver  without  undue  cost  for  construction  and  operation  and  with  the 
^^ast  risk  of  increasing  flood  heights  to  a  dangerous  amount.  The 
J^^ge  between  high  and  low  water  is  so  great  on  the  lower  river  that 
^^  dams  are  out  of  the  question;  and,  on  the  other  hand,  the  low 
J^ter  discharge  is  so  small,  that  movable  shutter  dams  might  fail  to 
^^  the  water  unless  closed  by  needles.  It  must  be  remembered  that 
jJll^hita  drains  a  large  territory  naturally,  and  that  it  is  liable  to  great 
J^^tions  to  its  flood  discharge  from  crevasses  which  may  pour  into  it 
jarongh  Bayous  Bartholomew,  Boeuf,  Tensas,  and  Ma^on,  and  there- 
S^  the  safest  and  most  economical  system  would  be  thatw\i\c\i^\iW5ML 
^  Clearest  to  an  open  river  during  high  water,  afford  navig^l^  Tgajeawe* 
^  medium  stages,  and  require  the  dday  of  lockmg  oiiVy  daxm^  ^Sm^ 
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lower  stages.  If  hydraulic  gates  are  practicable  for  12  feet  li&  m 
from  100  to  150  feet  crest,  after  the  working  models  displayed  in  thi 
engineer  section  of  the  War  Department  exhibit  at  the  World's  Fair 
it  seems  probable  that  they  might  be  applied  to  advantage  on  Ouachiti 
River  not  only  to  give  a  slack- water  navigation  on  the  main  tpuukliue 
bat  to  extend  it  by  a  proper  choice  of  sites  to  the  principal  tributaries 
Thus  a  dam  at  Trinity  would  pool  the  Ouachita,  Tensas,  and  Ma^D 
and  Little  Kiver  to  certain  distances,  depending  upon  their  slopes;  i 
dam  at  Staflfords  Point  would  give  slack  water  in  Lower  Boeuf  Eivei 
also;  a  dam  at  some  convenient  point  above  Monroe  would  benefit th( 
Bartholomew  and  D'Arbonne  at  the  same  time;  and  so  it  might  be pos 
sible  to  develop  this  interior  system  of  waterways  at  a  cost  hardly  mon 
than  that  for  Ouachita  alone  and  at  no  increase  of  cost  for  operating 
while  the  increased  height  of  floods  for  the  same  discharge  should  Ih 
a  minimum. 

After  careful  examination  of  the  subject  the  conclusion  is  that  it  wa 
wise  to  abandon  the  project  of  1871.  What  the  result  would  havebeei 
from  putting  fixed  dams  of  7  feet  average  lift  in  a  river  subject  to  sue 
great  variations  of  rise  and  fall  upon  the  scanty  information  at  hao' 
might  not  be  easy  to  particularize,  but  the  general  sum  doubtless  woal 
have  been  stupendous  disaster  upon  the  first  great  crevasse  from  tb 
Mississippi  River.  To  go  into  the  project  now,  however  feasible  an 
meritorious,  without  full  information  upon  all  points,  would  be  to  invil 
endless  claims  for  damages  from  overflow,  attributed  to  the  dams,  < 
lands  which  perhaps  may  be  submerged  by  every  dood  without  tliec 

In  commenting  upon  the  early  surveys  of  Ouachita  River,  it  must  n< 
be  forgotten  thai  methods  have  improved  greatly  since  then,  and  th: 
most  of  this  improvement  is  quite  recent.  The  work  of  1871  and  18' 
followed  the  general  rule  for  work  of  this  kind  at  that  time.  Tl 
approximations  that  were  sufficient  for  preliminary  railroad  estimat 
were  assumed  to  be  close  enough  for  river  improvement,  and  simil; 
methods  were  followed  also,  because  the  field  parties  generally  had  be< 
employed  on  railroad  surveys.  The  Delta  surveys  were  no  better 
these  respects  than  those  on  the  Ouachita;  compass  and  chain  ai 
ordinary  levels  were  limits  of  refinement  for  instruments;  no  moit 
ments  or  permanent  marks  were  made,  and  the  discrepancies  betwe^ 
the  levels  on  the  east  and  west  banks  of  Mississippi  River  in  185 
undiscovered  for  more  than  forty  years  after  the  results  were  checke 
exceeded  those  between  the  surveys  of  1871  and  1873  on  Ouaclii 
River,  although  the  distance  covered  was  much  less.  Leveling  1 
methods  of  precision  and  planting  stone  marks  underground  at  she 
intervals  is  more  expensive  than  the  old  way,  first  cost  being  considere 
but  the  work  has  to  be  done  but  once,  and  the  marks  will  remain  und 
turbed  for  years. 

To  give  some  idea  of  the  range  between  high  and  low  water  and  t 
relative  heights  from  Arkadelphia  to  Red  River,  a  distance  of  ab*> 
431  miles,  the  following  table  has  been  made,  the  plane  of  referen 
being  the  mean  gulf  level  of  the  Coast  Survey,  which  corresponds 
the  mean  reading  of  6.23  feet  on  the  Biloxi  gauge,  and  is  0.3005  met 
=^0.986  foot  below  bench  F  of  the  Coast.  Survey  and  bench  21  of  t 
Mississippi  River  Commission  on  a  bridge  pier  of  the  Louisville  ai 
Nashville  Railroad,  Biloxi  Bay.  The  elevations*  are  approximate  fr( 
Arkadelphia  to  Monroe,  and  accurate  from  Monroe  to  Red  Riv 
Landing.  The  high  water  of  1882  is  taken  as  standard  high  water, 
being  the  greatest  recorded,  and  the  lowest  recorded  water  is  tak 
without  regard  to  year,  assuming  the  gauge  record  to  be  practica! 
correct    The  increase  in  range  at  Monroe  is  evidently  caused  by  adi 
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tions  from  the  Bartholomew;  that  at  Riverton,  by  retardation  due  to 
floods  in  the  Boeuf ;  while  that  at  Trinity  is  caused  by  floods  from 
Tensas  and  Majon,  and  backwater  from  Bed  and  Mississippi  rivers. 


Tobk  of  elevations  in 

feet  above  C,  S,  mean  gulf  level  of  high 
water  of  record  on  Ouachita  Miver. 

water  c 

/  18SS  and  lowest 

Station. 

Distance. 

High 
water. 

Fall. 

Low 
water. 

Fall. 

Range. 

Ar¥«4HpWft,...r,............rrTrT',..trrT 

MiUi. 
0 

00 
257 
312 

aie 

368 
384 
431 

186.7 
117.6 
78.9 
67.0 
67.6 
65.2 
62.1 
56.2 

""io.'f" 

38.7 

11 

.3 

2.4 

3.1 

5.0 

161.7 
72.0* 
30.4 
15.6 

42.5 
14.8 

25 

CAmdn) 

44.70 

Monroe 

48. 50 

EirertoB 

52.30 

Colombia 

HuTiwoburc 

Trinity T 

6.8 
5.6 

(8.8) 
1.2 

55.30 

Month  of  Black  Biver 

50.6 

Total 

431 

130.5 

156.1 

■ 

Average  fall  per  mile. 

High          Low 
water.        water. 

Arkftdelnhia  to  Camden 

0.77 
.23 
.20 
.08 
.13 
.30 

0.90 

Cuoden  to  Monroe 

.25 

Monroe  to  Riverton 

.27 

K  verton  to  Trin  itv 

.08 

Trinity  to  Kdd  River 

.03 

Arkadelphia  to  Red  River 

.36 

Accurate  discharge  measurements  have  not  been  made  at  extreme 
stages,  but  it  probably  is  safe  to  estimate  the  flood  discharge  at  not 
less  than  100  times  that  at  extreme  low  water  for  Ouachita  alone,  and 
when  crevasses  occur  in  the  Tensas  Front  it  may  exceed  it  more  than 
150  times.  With  fixed  dams  the  overfall  would  be  a  matter  of  spacu- 
lation  without  an  accurate  knowledge  of  the  extreme  flood  discharge, 
and  nobody  could  predict  the  stage  on  which  boats  could  run  them, 
and  therefore  what  height  to  give  the  lock  walls,  but  it  is  evident  that 
the  lifts  would  have  to  be  low,  the  number  largely  increased,  the  pools 
consequently  shortened,  the  detention  and  risks  enhanced,  and  the  cost 
^^  operating  multiplied  by  a  large  factor. 

The  original  estimate  of  $150,000  for  the  survey  of  the  system  is 
J^Peated;  a  sum  not  extravagant  for  ascertaining  the  merits  and  i>rac- 
J^eability  of  a  project  that  may  involve  several  millions.  Od  the  other 
"and,  the  amount  would  be  well  spent  if  it  should  prevent  Ahe  inan- 
imation of  a  work  that  might  prove  injurious  or  from  which  there 

2,?'^^  be  small  hope  of  adequate  returns, 
finally,  assuming  the  work  to  be  of  the  importance  and  merit 
P'^ined  and  free  from  many  of  the  risks  mentioned,  a  thorough  survey 
^J'^vance  might  save  more  than  its  cost  in  possible  extensions  of  the 
I^U  by  dredging  intermediate  shoals,  thus  reducing  the  number  of 
^^8  and  consequently  the  annual  charges  for  operation  and  repair. 

^  Detailed  estimates. 

r.^  dredge $30,000 

^  quarters  boats 3,000 

'Pftira  of  outfit  and  tools 5,000 

P^nseg  of  snag  boats 20,000 

.  I^enses  of  chopping  parties 9,  OiX) 

'l^enses  of  dredge 10, 000 

'^^ings,  leveling,  and  reconnoissances 5, 000 

distant  engineers  and  draftsmen ^-i.  000 

^vey  of  OaachitA  and  Black  rivers 150, 000 

^ce  expenseSy  stationery,  mileage,  and  contingencies 4, 000 

Total •2i4Q,^5fi^ 


1466      BEPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Money  statement. 

July  1,  1893,  balance  unexpended $30,575.96 

June  30,  1894,  amonut  expeuded  during  fiscal  year 19,709.97 

July  1.  1894,  balance  unexpended 10,866.01 

July  1,  1894,  outstanding  liabilities 8.77 

July  1,  1894,  balance  available 10,857.24 

i  Amount  that  canbeproti  tably  expended  in  fiscal  year  ending  June  30, 1896  240, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


Navigation  during  the  fiscal  year  \ras  reported  as  follows:  From  the  mouth  of 
Black  River,  La.,  to  Camden,  Ark.,  from  July  1  to  August  1,  and  from  Noveml>er  15 
to  June  1.     Below  Monroe,  La.,  light-draft  boats  ran  the  entire  year. 

List  of  steamboats  engaged  in  the  trade  during  the  fiscal  gear. 


Name. 


Ouachita Stern 

wheel 
City  of  Camden ; . .  .do  . 


s 
o 


|457.45  , 
'297 


John  Howard. 


do  . .  l329.  09 


Josic  W. 


Parlor  City*.... 


.do 


156.40 


.do 


BclleofD'Arbonne.  ...do 


GroverK* Tug 


Helen  Vanghan 


H.  "W.Graves 


136.30 


74.59 


Stern  • 
wheel. 


.. .do  ., 


89.95 


31.22 


189 
175 

180 


140.9 


125 


111 


30 


100.5 


94.6 


Draft. 

• 

•a 

'     .    1 

■ti 

© 

•    0,    1 

•& 

"3 

» 

;  &  i 

3        S 

Feet.  ■  Feet.   Feet.  Ft.  in.  Ft  in 


38 
35 

36 


30.4 


26 


22 


25 


17.0 


6.5 

I 
I 

5.5  ' 


6 


4.8 


3.7 


3.7 


4.2 


3 
2 


6  ,  10 

1 
6  I     7 


6       6    0 


1    0 


1    2 


0 
6 


6    6 


2    0       4    0 


2    4 


Between — 


s 


Kew    Orleans  and  i  .^l 

Monroe,  La . 
New  Orleans,    La., 
and  Camden,  Ark. 
'New  Orleans,  La., 

and  Camden,  Ark. 
*  New  Orleans,  La., 

and  New  London, 
Ark. 
New  Orleans   and 

Monroe,  La. 
New  Orleans   and 

Ilarriaonburg.  La. 
New  Orleans  and. 

Blankston,  La. 
Little      Missouri 

River.  Ark.,  and 

New  Orleans,  La. 
Monroe  and   New 
*  Orleans.  La. 
Camden  and  New 

Orleans. 
Boeuf    Kiver  and 

New  Orleans. 
Monroe  and  Bayou 

Bartholomew. 
Monroe  and  Boeuf 
.     River. 
Monroe,    La.,  and  1  23 

Camden,  Ark. 
Monroe  and  Bayou 

Bartholomew. 
Monroe  and  Bayou 

D'Ar bonne.  La. 


2 

1 

2 

1 

1 

1 

13 


Trinity  and  Boeuf 

River,  La. 
(  Monroe  and  Baroa 
I     IV  Arbonne,  La. 
I  Monroe   and  Ster- 
^     lington.  La. 
Monroe  and  Bayou 
Bartholomew,  La. 
Monroe  and  Bayou 
D'Arbonne,  La. 
Monroe  and  Bayou 
Bartholomew,  La. 
Monroe,    La.,   and 

Camden.  Ark. 
Monroe  and  Colum- 
bia, La. 
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lAst  of  Bteamboata  engaged  in  the  trade  dunng  the  fiscal  year — Continued. 
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A  10-ton  barge,  propelled  by  baud,  made  about  15  ronnd  trips  between  Monroe 
and  Rnggs  Bluff,  llayou  D'Arbonne,  Louisiana. 

Summary  of  commerce  reported. 


Articles. 


Cottun 

Cotton  seed 

Hides  aud  skins. 

Liv€^  stock 

Luinljer 

Saw  logs 

Staves 

Rock 

Miscellaneous  . . . 


Total  down  freight. 
Return  freight 


Total 

Estimated  value. 


1893-'94. 


Tons. 

11. 176 

3,645 

72 

549 

262 

23.257 

31.519 


6,572 


82,  052 
13.808 


95,860 


$3,  430,  000 


1892-'93.    I     1891-'92. 


Tons. 

11.383 

4.423 

4 

845 

18,000 

28,000 

9.378 


Tons. 

21,890 

5,577 

7 

89 

461 

26,880 

23. 402 


5,251 


6,197 


77,284  i  83,503 

11,157  I  18,317 


88,441 


101. 820 


$4,466,000  ,  $6,680,600 


1890-'91. 


1889-'90. 


Tofis. 

21,433 

6,593 

25 

172 

16,388 

120.000 

17,888 

18.000 

J  0,856 


Tons. 

16,652 

5,058 

36 

62 

7,951 

50,000 

21.159 


r83 


211,  :)55 
27,842 


101,701 
40.766 


239.197 


142, 467 


$9, 130, 000   $10, 234, 250 


18gS-'88. 


Tom. 


17.786 

23 

213 

5,90 


8,589 
"i,'»6 


36,343 
24,228 


ft),  578 


118.798,000 


Saline  River  la  developing  an  appreciable  commerce.     Tlie  freights  for  the  fiscal 
year  1893-'y4  are  estimated  at  12,000   -ous,  the  value  of  which  is  about  $250,000. 

The  competing  lines  of  transportation  are  as  follows:   Ouachita  River  is  crossed 
by  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark.,  by 
the  St.  Louis  Southwestern  Railway  (Cotton  Belt  Rout«)  at  Camden,  Ark.,  and  by 
the  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La.    The  St.  Louis,  Irott 
Mountain  and  Southern  Railway  has  a  branch  line  parallel  to  the  river  from  BJ 
Dorado  to  Gurdep.  Ark.,  aud  thence  by  the  main  line  to  Arkadelphia.     A  projected 
extension  of  this  branch  will  give  direct  communication  with  the  Mississippi  Rive^* 
at  Arkansas  City,  Ark.,  the  part  to  be  built  being  from  Camden  to  Warren,  Ark.,   ^ 
distance  of  about  50  miles.     The  Houston,  Central  Arkansas  and  Northern  Railros*-^ 
(another  l)raueh  of  the  Missouri  Pacific  system)  connects  with  Arkansas  City  *^ 
McGehee,  12  miles  west,  and  thence  runs  in  a  southwesterly  direction  ahout  mi 
way  between  Bayou  Bartholomew  and  B(puf  River,  touches  the  Ouachita  Rive- 
and  crosses  the  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La.,  ac 
continues  down,  parallel  to  the  main  river,  to  Columbia,  La.,  crossing  at  Riverton, 
miles  above  Columbia,  and  runs  thence  to  Alexandria,  La.     The  Natchez,  Red  Riv 
and  Texas  Railroad  (narrow-gauge)  runs  from  Black  River  Station,  opposite  Tri 
ity,  to  Vidalia,  La.,  on  Mississippi  River  opposite  Natchez,  Miss.     The  New  Orlea 
and  Northwestern  Railway  is  completed  from  Natchez,  Miss.,  to  near  Bastrop,  L 
and  crosses  Teusas  River  near  its  mouth  aud  Boeuf  River  about  2  miles  north 
Rayville,  La. 


V4. 

IMPROVEMENT  OF  BAYOUS  D'ARBONNE  AND  CORNEY,  LOUISIANA. 

Bayou  D'Aiboniie  is  formed  by  the  junction  of  tbe  south,  middle  » 
and  north,  or  Corney  branches,  near  Farmerville,  Union  Parish,  uortK  ^ 
ern  Louisiana,  flows  in  a  southeasterly  direction,  and  enters  Ouacbit^ 
River  G  miles  above  Monroe,  La.    The  course  of  the  bayou  is  ver^ 
tortuous,  through  an  alluvial  bottom,  varying  in  width  from  1  mile  s^ 
the  head  of  navigation  to  5  or  6  miles  at  its  mouth,  which  is  overflowed 
during  high  water  to  a  depth  of  from  5  to  15  feet.     In  its  windings  tlr  ^ 
stream  touches  the  hills  at  several  places,  which  serve  as  shippin  ^ 
points  for  the  country  back  of  them. 

An  examination  and  a  survey,  directed  by  river  and  harbor  act 
1882,  Avere  made  in  1883,  aud  the  project  for  improvement  was  base- 
upon  the  latter.    The  bayou  is  navigable  only  at  high  stages,  and  t 
was  believed  that  by  the  removal  of  snags,  logs,  wrecks,  and  leanin 
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nber  from  Stein  Bluff,  on  the  Corney  Branch,  to  the  mouth  of  the 
^you,  42^  miles,  the  boating  season  would  be  lengthened  two  months 
id  navigation  made  less  hazardous  at  all  times.  The  estimated  cost 
such  improvement  was  $15,000,  if  spent  in  two  consecutive  seasons, 
teport  Chief  of  Engineers,  1884,  pp.  1372-1381.) 
The  following  appropriations  have  been  made : 

'  act  of— 

July  5, 1884 $5,000 

August  5, 1886 2,000 

August  11,  1888 2,000 

September  19,  1890 2,000 

Jnlvl3, 1892 4,000 

Total 15,000 

The  improvement  was  begun  in  the  autumn  of  1884;  the  first  work 
?t  by  contract,  at  a  cost  of  $197.50  per  mile)  commenced  at  the  mouth, 
as  carried  upstream  about  23  miles,  and  suspended  December  11, 
^.  This  work  having  shown  that  the  contract  method  was  not  well 
lapted  to  the  class  of  wprk  required  and  not  the  most  economical 
eans  of  carrying  out  the  project,  subsequent  operations  were  coii- 
icted  by  hired  labor.  The  appropriation  of  1886  was  expended  that 
U  and  the  following  summer  in  going  over  the  lower  23  miles  of  the 
^you  and  continuing  the  work  upstream  about  6  miles.  In  the  sum- 
er  of  1889  operations  were  resumed  and  carried  up  to  Stein  Bluff.  In 
Bceiober,  1890,  a  chopping  party  was  sent  to  go  over  the  work,  navi- 
^tioii  Laving  been  rei>orted  much  obstructed  by  fallen  timber.  Work 
ttimeuced  at  Stem  Bluff  January  7, 1891,  and  was  carried  downstream 
out  9  miles,  when  rainy  weather  set  in  and  operations  had  to  besus- 
^ded  on  account  of  high  water,  and  Avere  not  resumed  to  the  end  of 
*t  fiscal  year.  .  In  August  and  September,  1891,  the  entire  stretcli 
^  Stein  Bluff*  to  the  mouth  was  worked  over  thoroughly  at  a  low 
ge  of  water. 

considerable  work  had  been  done  by  steamboat  men  in  the  way  of 
iriug  leaning  timber  and  removing  the  worst  snags  before  the 
►rovement  was  undertaken  by  the  United  States,  and  in  18^3  the 
On  was  reported  navigable  from  six  to  seven  months  of  the  year. 
•  work  done  by  the  United  States  extended  the  period  of  niivifration 
y  one  month,  enabled  boats  of  double  the  capacity  of  those  formerly 
4  to  run  in  the  stream  to  advantage  and  with  less  risk,  shortened 

time  of  trips,  and  reduced  freight  rates  one-half. 

iiice  the  improvement  was  carried  up  to  Stein  Bluff' navigation  of 

Corney  Branch  has  extended  upstream  to  Cobb  Landing,  about  IG J 
^s  above,  and  the  act  of  1892  provided  that  $1,000  should  beexpended 
improvement  of  that  stretch.  The  survey  of  1884  extended  above 
ill  Bluff  to  Harris  Bluff",  4  miles  below  Cobb  Landing,  and  the  esti- 
ted  cost  of  removing  the  obstructions  by  one  season's  work  was 
^OU,  but  it  was  considered  of  doubtful  utility  at  that  time.  (Report 
«f  of  Engineers,  1884,  pp.  1376-1381.) 

during  the  fiscal  year  ending  June  30,  1894,  operations  were  con- 
Ued,  under  the  supervision  of  Overseer  F.  L.  Baugh,  as  follows: 
^he  water  having  fallen  to  a  stage  favorable  for  work,  and  the  (|uar- 

lK)at  formerly  used  on  Upper  Ouachita  River  having  been  re])aired 
itdvance,  a  chopping  party  was  organized  at  Monroe,  La.,  September 
l893,  and  the  boat  was  moved  up  into  Bayou  D'Arbonne  as  iar  as  the 
kge  of  water  would  permit.  Teams  then  were  hired,  and  the  outfit 
d  supplies  were  hauled  overland  to  Key's  Mill  on  Bayou  Corney,  1 
le  below  Cobb  Lauding.     Operations  commenced  at  Cobb  Lauding 
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September  7,  and  between  that  date  and  September  30,  were  carried 
downstream  to  Stein  BluflF.  Some  little  work  had  been  done  in  this 
stretch  by  the  steamboats  running  to  Cobb  Landing,  but  the  bayou  was 
foui^d  badly  obstructed  by  leaning  trees,  shore  and  channel  snags, 
stumps,  logs,  a  rock  fish-trap  dam,  and  the  wreck  of  the  steamb^t 
Sallic.  The  water  was  at  the  lowest  stage  throughout  the  month,  and 
the  worst  of  these  obstructions  were  removed,  special  attention  ha^ing 
been  given  those  in  the  channel,  as  the  limited  amount  available  would 
not  permit  the  extensive  shore  work  needed. 

The  following  is  a  summary  of  the  work  done  in  Bayou  Comey 
between  Cobb  Landing  and  Stein  Bluff,  viz : 

Snags  and  logs  removed  from  channel 170 

Stumps  removed  from  channel 515 

Fish-trap  dam  removed 1 

Shore  snags  cut . .'. 1, 046 

Leaning  trees  cut 3, 524 

Trees  girdled 4,680 

Wreck  removed,  viz:    Steamer   SalliCf   helow   Clark   Landing;    destroyed   irith 
explosives. 

Respecting  the  benefits  derived  from  this  work,  Capt.  H.  D. 
Vaughan,  engaged  in  the  steamboat  trade  between  Monroe  and  Cobb 
Landing,  stated  that  it  not  only  lessened  the  danger  of  navigation 
greatly,  but  enabled  boats  to  run  to  the  latter  place  on  a  stage  2  feet 
lower  tban  formerly. 

October  1  to  November  26,  1893,  the  work  of  the  chopping  party  was 
coiitiuued  downstream  from  Stein  BluJf  to  the  mouth  of  D'Arbonne, 
the  favorable  condition  of  very  low  water  continuing  throughout  that 
period.  Besides  leaning  trees  and  shore  snags,  the  channel  was  found 
much  obstructed  by  cypress  stumps  and  sawyers,  the  latter  being 
especially  dangerous  on  account  of  their  shifting  nature.  All  snags 
and  stumps  that  could  not  be  pulled  out  and  cut  up  were  destroyed 
with  explosives,  and  the  "cut-offs" (spaces  cleared  across  long  bends 
to  facilitate  high-water  navigation)  were  freed  of  growing  timber  and 
brush. 

The  following  is  a  summary  of  the  work  done  between  Stein  Bluff 
and  the  mouth  of  D'Arbonne,  viz: 

Snags  and  logs  removed  from  channel 256 

Stumps  removed  from  channel  . . .  ■- 2, 515 

Shore  snngs  cut 1,210 

Side  jams  removed 1 

Leaning  trees  cut 3, 416 

Leaning  trees  topped 35 

Trees  girdled 1, 870 

Square  yards  willows  and  brush  cut • 3, 725 

This  work  was  done  at  the  lowest  stages  of  water  at  which  any  party 
has  been  employed  in  the  bayous,  which  accounts  for  the  large  number 
of  stumps  removed  from  the  channel,  and  Overseer  Baugh  reports  that 
the  steamboat  men  are  well  pleased  Avith  what  has  been  done  and  state 
that  the  past  season's  work  has  enabled  them  to  run  to  Stein  Bluff  on 
stages  2  to  3  feet  lower  than  before. 

The  work  is  not  permanent,  as  new  obstructions  are  added  from  time 
to  time,  but  as  the  original  project  for  benefiting  high-water  navigation 
has  been  completed,  no  estimate  is  made  for  continuing  operations. 
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Money  statement 

July   1,  1898,  "balance  unexpended $4, 125. 06 

Jux&e  30,  X8&4,  amoant  expended  during  fiscal  year 2, 890.  51 

JnlX  l,18d4,  balance  available 1,234.55 


COMMKRCIAL   STATISTICS. 

Tlie  bayous  were  reported  navigable  from  December  1  to  June  30  in  the  past  fiscal 
year.  Cobb  Landing  is  considered  the  head  of  navigation  on  Bayou  Corney,  andCol- 
Vin  l^anding  on  Bayou  D'Arbonne. 

Idmt  of  atin^n-tcheel  aUamhoaU  engaged  in  navigating  Bayous  I^Arhonne  and  Comcg  iu  the 

fiscal  year  1894. 
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100.5 

04.6 
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Monroe  and  Cobb  Landing. 
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do 
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'  M«nroe  and  Famiervillo. 

Monroe   and    Lawrence 
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Monroe  and  Colvin 
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3 

11 

5 
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Summary  of  commerce  reported. 


Articles. 

1893-'04. 

1892-'03. 

1801- '92.         1890-'91. 

1889-"90. 

1888-'89. 

Tont. 
1.297 
637 

Tftn*. 
1,839 
180 

Tona. 
2,610 

Tona. 

2.738 

500 

4 

9,000 

Tont. 
1,500 
1,000 

Tona. 
2,500 

Oot^lon  aeod 

Hides 

5 

T.nxn'ber  (losit) 

4,500 
200 
745 

16 
250 

1,123 

150 

10 

668 

10,250 

Cotton-seed  meal 

Staves 

If  iffecdlaneous 

1,227 

1.893 

543 

Total  down  freight. . . 
Batnm  freight 

8,606 
888 

4.178 
1,324 

4,561 
1,697 

12,  785 
1,187 

12,750 
1,660 

2, 505 
1,670 

Total 

9,  494              5, 502 

6,258 

13,972  1          14,410 

4   175 

;EArtiinat<^  -r^lne 

$266,000 

$140, 000 

$617,  240 

$683  500          *A'A  nnn 

$500, 000 

The  bayous  are  the  only  available  means  for  trans]>ortiiig  crops  and  supplies 
excefit  by  hauling  long  distances  in  wajjons  to  the  Vicksburg,  Shreveport  and 
Pacific  Railroad  on  the  south,  to  the  branch  railroad  at  El  Dorado,  Ark,,  or  to  the 
Ouachita  River. 


V5- 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW.  LOUISIANA  AND  ARKANSAS. 


Bayou  Bartholomew  has  its  source  in  Jefferson  County,  southeastern 
Arkansas,  within  a  few  miles  of  Pine  Bluflf,  and,  following  a  tortuous 
ooursei  flows  at  first  nearly  parallel  to  Arkansas  River,  at  a  distance 
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varying  from  15  to  30  miles,  then  parallel  to  the  Mississippi,  at  aboat 
the  same  average  distance,  but  after  entering  Louisiana  turns  to  the 
southwest  and  finally  enters  Ouachita  River  in  Morehouse  Parish,  oppo- 
site Ouachita  City.  The  total  drainage  area  of  the  bayou  and  tribe- 
taries  is  about  1,800  square  miles.  The  States  of  Louisiana  and 
Arkansas  made  expenditures  at  various  times  for  its  improvement, 
navigation  of  the  stream  having  been  carried  on  to  considerable  extent 
as  early  as  1843. 

Examinations  of  the  bayou  were  made  in  accordance  with  reqaiite- 
ments  of  river  and  harbor  acts  as  follows :  From  its  mouth  to  the 
Arkansas  State  line,  act  of  March  3,  1871;  from  Baxter,  Ark.,  to  its 
mouth,  acts  of  June  18,  1878,  and  June  14,  1880;  and  above  Baxter  to 
the  Lincoln  County  line,  Arkansas,  act  of  July  6, 1884.  Eeports  upon 
these  examinations  are  contained  in  reports  of  the  Chief  of  Engineers, 
viz:  1872,  pages  383-386;  1879,  pages  997-1003;  1881,  pages  1453-1457, 
and  1885,  pages  1548-1552. 

The  i)rqject  for  the  improvement  adopted  in  1881  contemplated  the 
removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  to  give  safe  navi- 
gation from  Baxter,  Ark.,  to  the  mouth,  a  distance  estimated  to  be 
about  150  miles.-  The  original  estimate  of  cost  for  two  cftnsecutive 
seasons'  work  was  $20,862,  but  as  new  obstructions  are  added  every 
year  no  estimate  for  permanent  improvement  has  been  made. 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3,  1881 $8,000 

August  2,  1882 5,000 

Julys,  1884 5,000 

Augusts,  1886 5,000 

August  11, 1888 -....  5,000 

September  19,1890 5,000 

July  13, 1892 5,000 

Total 38,000 

The  work  was  commenced  by  hired  labor  July  20,  1881,  at  Baxter, 
Ark.,  and  was  carried  downstream  to  Bartholomew,  Ark.,  where  ope- 
rations were  suspended  December  25, 1881,  by  high  water.    Operations 
were  resumed  August  29,  1882,  at  the  latter  place,  and  were  continued 
downstream  to  Lind  Grove,  La.,  and  discontinued  December  1, 1882, 
by  high  water.    Owing  to  lack  of  funds  nothing  further  was  done  until 
the  appropriation  of  1884  was  made,  when  it  was  decided  to  give  the 
contract  system  a  trial  upon  this  and  other  tributaries  of  Ouachita 
River.    Contract  was  let  for  the  removal  of  obstructions  at  $75  j)er 
mile,  and  work  commenced  at  the  mouth  November  10,  1884,  extended 
upstream  ^0%  miles,  and  was  suspended  December  7,  1884.    Nothing 
was  done  the  following  year,  as  no  appropriation  was  made,  and  opera- 
tions were  not  resumed  until  November  -0, 1886.    The  contract  method 
having  faile<l  to  prove  satisfactory  or  economical  to  the  United  States, 
a  chopping  party  commenced  work  at  the  mouth  on  the  latter  date  and 
continued  upstream  until  stopped  by  high  Avater,  January  20,  1887,  at 
Point  Pleasant,  La.    Operations  were  resumed  July  25, 1887,  at  Poplar 
Bluff,  Ark.,  and  continued  downstream  to  Point  Pleasant,  and  sus- 
pended  September   10,  1887,  the  funds  being  exhausted.     Nothing 
further  was  done  until  August  6,  1889,  when  a  chopping  party  com- 
menced work  at  the  mouth,  continued  upstream  about  90  miles  to  Oak 
Landing,  and  there  suspended  operations  November  21, 1889.    In  Feb- 
ruary, 1890,  the  XJ.  S.  snag  boat  Hoolcer  made  a  patrol  as  high  as 
Ohio  Landing,  Ark.,  about  118  miles   above   the  mouth,   removing 
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of  drift,  etc.  Operations  were  resumed  by  a  chopping  party  May 
891,  at  Portland,  Ark.,  about  35  miles  below  Baxter,  and  carried 
istream  to  the  mouth,  and  suspended  August  14,  1891.  No  work 
done  during  the  fiscal  year  1893. 

cm  the  foregoing  it  will  be  seen  that  operations  from  1881  to  1891 
nded  over  the  entire  portion  of  the  bayou  included  in  the  project, 
that  the  worst  stretches  were  worked  over  two  and  three  times, 
not  thoroughly  and  in  two  consecutive  seasons,  as  was  contemplated, 
intermittent  work,  however,  benefited  navigation  to  a  great  extent, 
average  duration  of  the  navigable  season  before  the  improvement 
luenced  was  three  months;  the  work  gave  better  navigation  for 
it  six  months,  and  boats  of  double  the  capacity  of  those  used 
lerlymade  trips  with  greater  safety  in  half  the  time;  and  freight 
8  were  reported  to  have  been  reduced  50  per  cent, 
uring  the  fiscal  year  ending  June  30,  1894,  operations  were  con- 
ed, under  the  supervision  of  Overseer  Watkins  Decker,  from  August 
October  31,  as  follows: 

lie  quarter  boat  that  had  been  in  use  on  the  tributaries  to  Ouachita 
3r  since  1888  having  become  so  rotten  as  to  be  unfit  for  further 
ice,  one  of  the  Ked  River  quarter  boats  was  loaned  for  temporary 
on  this  work,  and  July  23-31, 1893,  it  was  towed  hy  the  U.  S.  snag 
)  Wagner  from  Alexandria,  La.,  to  Marble  Place,  on  Bayou  Barthol- 
w,  about  20  miles  above  its  mouth.  As  it  was  impracticable  for 
snag  boat  to  proceed  further  upstream  on  the  low  stage  of  water, 
quarter  boat  was  cordeled  up  the  bayou  from  that  point,  progress 
iug  been  slow  on  account  of  the  swift  current  and  numerous 
Tactions.  At  the  following  places  the  stream  was  blocked  with 
m  timber  and  drift,  which  had  to  be  cleared  away  before  the  boat 
Id  pass,  viz :  Jones  Place,  Mound  Place,  Peterkin's,  State  Line, 
iT%  Jim  Smith's,  Green  Goodwin's,  Normandy,  Alex  Arnett's,  De 
Qpert^  Marion,  Bloomers,  and  Dr.  Shearer's.  August  22,  at  the 
kins  Place,  Ark.,  about  2  miles  below  McCombs  Landing,  the  boat 
ick  a  snng  and  sank.  Efibrts  were  made  to  save  it,  but  without 
3ess,  and  the  hull  broke  in  two.  The  wreck  was  dismantled  and 
greater  jportion  of  the  cabin  was  saved  and  used  in  building  a  new 
t,  which  was  finished  in  September.  The  hull  was  destroyed  with 
losivew  so  as  not  to  obstruct  navigation.  After  the  boat  sank  the 
ty  camped  in  tents  along  the  bank,  and  teams  were  hired  to  move 
OQttit  and  supplies  from  point  to  point,  until  the  new  quarter  boat 

completed.  The  season's  operations  extended  from  McCombs 
ding,  some  30  miles  below  Baxter,  Ark.,  ordinarily  considered  the 
d  of  navigation,  to  the  mouth,  and  consisted  of  cutting,  girdling, 
destroying  leaning  timber,  stumps,  shore  snags,  logs,  and  brush 
ig  the  banks,  and  removing  and  destroying  snags,  logs,  stumps, 
trees  in  the  cliannel.  The  water  was  at  very  low  stages  through- 
tbe  entire  period  the  party  was  at  work,  and  all  conditions  were 
"emely  favorable  for  the  removal  of  obstructions.  Successive  high 
i8  had  passed  over  the  bayou  during  the  year,  and  Overseer  Decker 
)rted  that  never  before  in  his  experience  had  he  seen  a  stream  so 
ly  obstructed  by  fallen  timber  throughout  its  entire  length.  Many 
he  trees  reached  from  bank  to  bank  at  the  low  stage  of  water,  and 
e  were  from  one  to  a  dozen  between  all  landings.  Between  Alex 
ett's  and  Normandy  Landing,  and  at  the  Arkansas  and  Louisiana 
were  the  most  obstructed  portions.  Just  below  Arnett's  a  jam  150 
long  was  removed  August  17,  on  the  way  up,  but  Sept«mtee;t'2ft^^\. 
»ge  about  2  feet  lower^  it  was  found  jammed  at  tt\e>  aaui^  \iV«rf!;^.  j 
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The  water  then  being  toe  low  to  float  the  drift  away,  it  was  pnlled  oat 
on  the  banks  and  cut  into  short  lengths.  Within  a  distance  of  Smiles 
below,  25  large  trees  were  removed  from  the  channel  and  destroyed. 
At  the  State  line  a  cyclone  had  passed,  and  for  a  distance  of  half  a 
mile  nearly  every  tree  along  the  west  bank  had  blown  into  the  stream. 
The  following  extract  is  taken  from  Overseer  Decker's  rej[>ort,  viz: 

The  greater  portion  of  the  labor  was  employed  in  removing  channel  obstmctioiw, 
tbo  work  along  the  banks  consisting  chiefly  of  girdling  trees  and  cutting  stnmpsand 
shore  snags.  Logs,  snags,  and  stamps  in  the  channel  were  destroyed  with  explo- 
sives, and  shore  snags  and  stamps  either  were  cut  or  destroyed.  Logs  lying  along 
the  bank  were  cut  into  short  lengths  so  as  to  float  away  when  the  water  rises,  or 
destroyed  to  prevent  their  becoming  snags. 

In  the  past  this  stream  has  been  more  thoroughly  worked  from  Lind  Groye  to  the 
mouth,  and  I  noticed  considerable  improvement  in  the  depths  on  bars  as  a  result 
About  a  mile  above  Mound  Gin  is  a  very  shoal  bar.  Four  years  ago  I  found  but  G  to 
8  inches  of  water  on  this  bar,  but  this  year,  at  a  lower  stage,  I  found  a  weU-defined 
channel  with  14  inches  of  water,  the  increase  having  been  gained  by  the  removal  of 
logs.  The  shoalest  bar  in  the  stream  is  at  the  Wells  Place,  which  was  cleared  of  logs 
four  years  ago,  but  others  had  lodged  there  since  and  were  removed  this  year,  and 
there  Lad  been  no  change  in  the  depth,  which  was  but  6  inches.  At  Boone  Ford  I 
found  18  inches  of  water,  where  there  was  but  8  inches  four  years  ago,  and  from 
Point  Pleasant  down  to  the  Jones  Place  I  found  an  increased  depth  of  4  to  5  inches, 
ns  compared  with  former  years.  At  the  Fifnr  Place  is  a  rock  bar  on  which  I  found 
10  inches  of  water.  This  bar  has  not  changed,  as  the  formation  ia  too  bard  to  scoar, 
and  it  creates  a  shoal  about  a  half  mile  long  below.  If  the  rock  bar  was  deepened 
the  shoal  below  would  disappear,  as  it  is  formed  of  nothing  but  sand.  Below  Capt. 
Ford's  to  the  mouth  I  found  14  to  16  inches  of  water. 

As  to  beneficial  results  to  navigation  obtained  by  this  season's  work,  I  have  to  say 
that  navigation  of  the  stream  now  is  comparatively  safe  at  medium  and  high  stages 
of  water.  To  make  it  safe  at  low  stages  will  yet  require  a  large  amount  of  money. 
The  improvement  is  not  permanent,  and  the  removal  of  snags,  which  will  form  in,a 
heavily  timbered  stream,  is  needed  from  year  to  year  to  keep  it  in  safe  navigable 
condition. 

The  greater  portion  of  the  commerce  has  been  detracted  by  the  Houston,  Central 
Arkansas  and  r^'^orthern  branch  of  the  Missouri  Pacific  Railway,  running  along  the 
east  bank,  owing  to  the  late  period  at  which  the  bayou  usually  reaches  a  navigable 
stage.  If  there  was  navigation  at  th3  time  planters  begin  to  move  their  crops  the 
steamboats  would  control  the  greater  portion  of  tho  trade.  The  above  facta  were 
learned  from  conversation  with  the  planters  along  tho  stream,  who  do  not  seem  lo 
be  satisfied  with  the  railroad  as  a  carrier. 

The  following  is  a  summary  of  the  work  done  during  the  year,  viz: 

Snags  removed  from  c*hannel 11,8^ 

Stumps  removed  from  channel 713 

Logs  and  trees  removed  from  channel 1, 174 

Jams  removed 3 

Shore  snags  and  stumps  removed 17,  flD3 

Logs  cut  up 21, 9^ 

Leaning  trees  cut 7,®2 

Trees  girdled 35.462 

Square  yards  brush  and  willows  cut 8, 225 

Wrecics  removed,  viz,   flatboat  at  Portland,   Ark.,  and  sunken  quarter 
boat  at  Perkins  Place,  Ark. 

Money  statement 

July  1,  1893,  balance  unexpended $5, 348. 10 

June  30,  1894,  amount  expended  during  fiscal  year 4, 314. 03 

July  1,  1894,  balance  nnexpended 1,064.07 

July  1,  1894,  outstanding  liabilities .24 

July  1,  1894,  balance  available 1,033.83 


Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1S96    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 


on  Hartholomew  waa  reported  navigable  from  December  1  to  June  1  in  the 
fiAcal  year. 

List  of  9teamhoai9  eng<gged  in  navigation  during  the  fiscal  year. 


^N'ame. 


i 


B«Ilo  oC  r>*  A^rbonno 

Helen  ^an^lian 

Parlor  City 

H-  ^KT.  Grave* 


Side- 
wheel. 
Stern- 
wfaeeL 

...do .. 

. .  .do  . . 
...do  .. 

...do  .- 


1 

i 

1 

Draft. 

1 
■ 

Hi 

i 

117.09 

Feet. 
120 

Feet. 
30.5 

Feet. 
4.2 

Ft.  In. 
2    0 

Ft.  In. 
4    6 

74.59 

HI 

22 

3.7 

2    0 

4    0 

85.95 

100.5 

25 

4.2 

1    0 

3    6 

136. 30 
31.22 

125 
94.6 

26 
17.6 

3.7 
3 

2    0 
1    2 

6  0 
3    0 

43.00 

104.3 

19 

2.6 

1    0 

2    0 

Between — 


Monroe  and  McComb 
Landing. 
Not  reported 


(Monroe  and  Hed  BlufT 

^Monroe  and  Elders  . . 

Monroe  and  De  Siard 

M<niroe  and  Yester- 

land. 

Monroe  and  McComb 
Landing. 


5 
i 


20 

10 

1 
1 
1 
1 


a 

9 


Pi 


10 


Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  seed 

Cotton  aeed  meal 
Sow  Iog« 


Total  down  freight 
Retnm  freight 


Total 

Satimated  valae 


1803-'94. 


Tone. 
2,434 
2,991 


159 

2,560 

665 


8,818 
3,469 


12,287 


$564,000 


1892-'93. 


Tong. 
1.000 
1,300 


2,000 

2,875 

175 


6,850 
825 


7,675 


$136, 000 


1891-'92. 


Tone. 
2,372 
3,326 
1,425 
4,450 
1,648 
410 


13,  631 
1,534 


15,165 


$515,000 


1800-'91. 


Ton*. 

3,971 

2,467 

516 

20.080 

17, 822 

1,340 


1889-'90. 


Tone. 
2,000 
4,000 


11,839 


46,196 
3,103 


49,299 


17,839 
4,000 


21.839 


$820, 000 


$492, 700 


This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a  branch 
of  the  St.  Lfoais,  Iron  Monntainand  Southern  Railroad,  which  connects  with  the  Mis- 
sissippi River  at  Arkansas  City,  Ark.,  runs  west  56  miles  to  Warren,  Ark.,  and  prob- 
ably will  l>e  extended  to  Camden,  on  the  Ouachita,  which  is  connected  with  the  main 
line  by  a  branch  to  Gurden,  Ark.  The  Houston,  Central  Arkansas  and  Northern  Rail- 
road (another  branch  of  the  Missouri  Pacific  system)  runs  parallel  to  Bartholomew 
from  McGehee,  Ark.,  to  Monroe,  La.  The  New  Orleans  and  Northwestern  Railway 
has  been  completed  to  near  Bastrop,  La.,  and  crosses  the  Houston,  Central  Arkansas 
and  Northern  Railroad  at  Kollars,  La.;  7  miles  south  of  Bastrop. 


V6. 


IMPROVEMENT  OF  BCEUF  RIVER,  LOUISIANA. 

Boenf  River  has  its  source  in  Chicot  County,  southeastern  Arkansas, 
flows  in  a  general  southwesterly  direction,  and  enters  Ouachita  River 
at  Stafford  Point,  8  miles  above  Harrisonburg,  Catahoula  Parish,  La. 
The  improvement  of  this  stream  was  undertaken  by  the  State  of  Loni- 
siana  more  than  half  a  century  ago,  the  report  of  the  board  of  public 
works  of  1840  stating  that  it  had  been  opened  to  Point  Jefferson. 
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Au  examiuation  was  made  in  1880,  in  accordance  with  reqnirements 
of  river  and  harbor  act  of  June  14, 1880  (Report  Chief  of  Engineers, 
1881,  pp.  1424-1428),  and  the  project  based  thereon  contemplated 
removing  snags,  logs,  leaning  timber,  etc.,  obstructing  navigation  at 
high  stages  from  Wallace  Landing  to  the  mouth,  a  distance  estimated 
to  be  about  152  miles.  The  cost  of  removing  the  obstructions  in  two 
consecutive  seasons  was  estimated  at  $20,000,  but  as  new  obstructions 
are  tidded  every  year  and  require  removal  from  time  to  time,  no  esti- 
mate for  permanent  improvement  has  been  made. 

River  and  harbor  act  of  July  6, 1884,  directed  an  examination  of  three 
outlets  near  Point  JeflFerson,  Louisiana,  with  a  view  to  closing  them. 
The  report  thereon  recommended  the  closure  of  the  outlets  as  neces3ary 
to  preserve  navigation  in  the  stream  (Report  Chief  of  Engineers,  1885, 
pp.  1545-1548),  and  this  addition  to  the  project  was  approved  by  act  of 
1886,  which  provided  for  "continuing  improvement,  and  for  closing 
Outlet  Number  One." 

The  following  appropriations  have  been  made: 

By  act  of— 

March  3, 1881 $5,000 

August  2, 1882 5,000 

Julys,  1884 5,000 

Augusts,  1886 5,000 

August  11, 1888. 6,000 

September  19, 1890 5,000 

July  13, 1892 10,000 

Total 41,000 

The  improvement  was  commenced,  by  hired  labor,  at  Point  Jefferson 
in  August,  1881,  and  work  of  a  chopping  party  was  carried  downstream 
about  100  miles,  and  suspended  at  the  close  of  November,  1881,  when 
the  available  funds  were  exhausted.  Operations  were  resumed  Sep- 
tember 9, 1882,  and  between  that  date  and  December  20, 1882,  the  por- 
tion of  the  river  above  the  railroad  crossing  near  Girard,  La.,  to  Point 
Jeft'erson  was  woiked  over  by  a  chopping  party.  Nothing  further  vras 
done  until  appropriation  was  made  by  act  of  1884,  when  it  was  decided 
to  give  the  contract  method  a  trial  upon  the  tributaries  to  Ouachita 
Eiver.  On  Bceuf  Kiver  the  work  was  let  at  $75  per  mile;  operations 
commenced  November  15,  1884,  at  the  mouth,  extended  upstream  6^ 
miles,  and  were  snspended  December  11,  1884.  The  next  appropria- 
tion provided  for  continuing  the  improvement  and  closing  Outlet  No.li 
but  after  a  reexamination  it  was  found  essential  that  all  three  outlets 
be  closed,  and,  by  uniting  with  the  planters  whose  lands  would  be  ^to- 
tected,  this  was  done  in  1887  and  1888,  the  proportion  of  cost  borne  W 
the  United  States  having  been  $5,441.78.  Outlet  No.  1  was  closed  su^. 
stantially,  the  second  outlet  Avas  closed  by  a  heavy  dam,  and  the  thir^ 
by  a  low  dam,  which  was  all  the  work  that  could  be  done  with  th 
insufficient  api)ropriation  and  the  assistance  rendered  by  the  planters 
The  removal  of  obstructions,  by  hired  labor,  was  resumed  November  ^ 
1888,  au<l  between  that  date  and  May  22,  1889,  operations  were  carri^ 
from  Point  Jefferson  to  the  mouth,  but  work  was  suspended  from  J*'^ 
nary  1  to  April  25,  1889,  by  high  water.  The  small  balance  availal>'' 
was  expended  in  December,  1889,  for  operationsof  the  snag  boat  Hook^ 
ill  working  over  the  GO  miles  above  the  mouth.  September  28  t>o  Decetn 
ber  12,  1891,  a  chopping  party  worked  from  the  mouth  up  to  ajwint  ^i 
miles  above  the  Vicksburg,  Shreveport  and  Pacific  Railroad  bridge.  Th€ 
water  was  at  a  low  stage  during  the  entire  period,  and  thorough  ftwd 
ffective  work  was  done. 
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The  total  amount  expended  to  June  30,  1893  (including  outstanding 
liabilities  of  $22.54),  was  $30,862.51,  which  enabled  steamboats  to  run 
to  Point  Jefferson  at  high  stages  with  greater  safety,  and  below  the 
Vicksburg,  Shreveport  and  Pacific  Bailroad  bridge  they  could  navi- 
gate at  any  stage  high  enough  to  permit  them  to  cross  the  bars  with- 
out danger,  at  a  saving  of  at  least  thirty -six  hours'  time  on  the  round 
trip. 

Tlie  closure  of  the  3  outlets  at  Point  Jefferson  in  1887-'88  gave  imme- 
diate benefit  to  navigation  by  confining  the  flow  to  its  natural  course 
and  by  scouring  the  bars  below,  but  during  the  overflow  from  Missis- 
bippi  River  in  the  spring  of  1890,  caused  by  breaks  in  the  levees,  all 
the  dams  were  destroyed.  As  it  is  essential  that  all  the  outlets  be 
closed  substantially  and  at  the  same  time,  and  as  sufficient  funds  for 
tbepnrpose  have  not  been  available  at  any  time  since  the  dams  were 
destroyed,  it  was  decided  to  defer  the  work  until  a  specific  appropria- 
tion should  be  made  for  rebuilding  the  dams.  The  last  examination 
was  made  in  April,  1893,  the  results  of  which,  briefly,  are  as  follows: 

The  dam  at  Outlet  No.  1  washed  away  to  about  the  height  of  ordinary 
low  water,  except  the  south  wing.  The  dam  at  Outlet  No.  2  was  stand- 
ing, but  the  old  levee  and  bank  on  the  west  side  showed  a  deep  wash 
below  low  water.  The  dam  at  No.  3,  built  by  a  planter  to  back  water 
up  Bayou  Bonne  Idee  to  get  a  steamboat  in  for  cotton,  was  not  expected 
to  withstand  high  water;  but  if  appropriation  had  been  made  accord- 
ing to  the  original  estimate  for  closing  all  3  outlets  at  the  same  time,  it 
would  have  been  raised  above  flood  height  and  done  much  to  insure  the 
safety  of  the  system.  All  the  outlets  should  be  closed  and  connected 
by  a  line  of  levee  at  least  3  feet  above  highest  water,  extending  above 
^0. 3  to  the  neiirest  high  ground  and  below  No.  1  far  enough  to  prevent 
back  wash  on  the  dam.  To  close  No.  1  alone,  as  first  provided  by  Con- 
gress, is  not  only  to  Avaste  money  but  to  invite  disaster.  The  estimated 
cost  of  the  work  required,  as  given  in  mv  last  report,  was  $30,000. 
(Keport  Chief  of  Engineers  1893,  p.  2017.)  " 

During  the  fiscal  year  ending  June  30,  1894,  work  for  the  removal  of 
obstructions  to  navigation  was  continued  as  follows: 

After  suspending  operations  in  Bayou  Bartholomew,  the  chopping 
P^rty,  under  Overseer  Watkius  Decker,  was  transferred  to  Bfeuf 
'^'ver,  November  1-11,  1893,  the  quarter  boat  was  dropped  down  the 
^Jiaeliita  from  the  mouth  of  Bartholomew  to  the  mouth  of  Bo?uf  liiver, 
shopping  at  Monroe  November  2-4  to  receive  supplies  and  make  needed 
^^Pairs  of  the  boat  and  outfit.  Two  days  were  spent  in  transferring 
Joni  out  and  surplu^r  i)roperty  to  the  snag  boat  Wagner  at  Catahoula 
^"oals,  a  few  miles  below  JBoeuf  liiver,  after  which  the  boat  commenced 
"forking  upstream  November  13.  Work  was  continued  until  January 
M894,  and  was  carried  from  the  mouth  up  to  Winters  Place,  about  10 
^''^«  above  the  Vicksburg,  Shreveport  and  Pacific  Eailroad  bridge, 
^jiring  this  period  the  river  was  at  a  low  stage,  favorable  for  work,  and 
^^1  dangerous  obstructions  were  removed.  The  wreck  of  the  steamer 
pI"*  xVo.  lOy  burned  in  January,  1892,  about  a  mile  above  Mcintosh 
^'^Cf,  was  destroyed  with  explosives  December  1,  1893.  Not  a  great 
'l^iount  of  leaning  timber  needed  to  be  cut,  as  the  banks  along  this 
^^fetch  were  well  cleared  in  1891.  The  part  of  the  stream  worked  over 
^^^  been  benefited  greatly,  and  is  in  safe  condition  for  navigation  at 
%  stage  high  enough  to  permit  steamboats  to  run. 

A  rise  having  set  in,  preventing  further  work  to  advantage,  the 
Smarter  l)oat  was  dropped  down  to  Vicksburg,  Shreveport  and  I*acific 
^ilroad  bridge,  near  Girard,  La.,  January  8,  where  the  party  was  dis- 
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banded.    Nothing  farther  has  been  done,  as  the  stages  of  water  have 
been  too  high  for  effective  work. 

The  following  is  a  summary  of  the  work  done  between  November  13 
and  January  6,  viz : 

Snags  removed  from  channel 2, 487 

Shore  enags  removed 5,700 

Stumps  destroyed 3, 82S 

Logs  destroyed ! 3,034 

Leanius  trees  removed 3,879 

Trees  girdled 4,102 

Square  yards  willows  and  brush  cut ., 2,050 

Wreck  removed,  viz,  steamer  Era  No,  10. 

Money  statement. 

July  1,  1893,  balance  unexpended , $10,  160l03 

Received  on  account  of  overpayment  to  land-grant  railroad 1.45 

10, 161. 48 
June  30,  1894,  amount  expended  during  fiscal  year 8, 95fi. 75 

July  1,  1894,  balance  available 6,204.73 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1S96    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sectione  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEKCIAL  STATISTICS. 

Bccuf  River  was  reported  navigable  from  January  9  to  May  15  in  the  past  fiscal 
year. 

Litft  of  steamboats  engaged  in  navigation  during  the  fiscal  year. 


Name. 


Parlor  City 


Lanra  Blanks. 

Danube 

Joe 


Dora 

Grover  K. 


00 


stem- 
wheel. 


...do  .. 
. .  .do  . . 
Tug  .. 


.do 
.do 


s 

a 

o 

H 


5 


136.30 

125 

26 

62.73 

232.  32 

18.07 

104.8 
175 
44.5 

21.3 
33.8 
10 

3 
4 

31 
36 

7 
7 

Feet. !  Feet.   Feet 


3.7 


3.8 
5.1 

4 

4.5 

4 


Draft. 


.a 


Ft.  In. 


2    0 


1 
2 
5 

2 
2 


1 
0 
6 

8 
4 


3 


Ft.  In, 


6    0 


4  0 

5  6 
5    9 


Between — 


a 
3 


''New  Orleans  and  Bceaf  j 

River. 
Monroe   and    Mrs.    Jor-  ' 
dan's. 
Of onroe  and  PoiDt  Jefier 
.     son. 

Trinltv  and  CharlieviUe. . 
If ew  Orleans  and  Girard. 
New  Orleans  and  L.atch 

era  Creek. 
Trinity  and  CharUeviUe  , 
do 


I 

13 

1 

5 
8 
2 

2 

25 
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Summary  of  commerce  reported. 


Article«. 

1893-'04. 

1892-'93. 

ie91-*02. 

1890>'91. 

1880-90. 

1888-*89. 

Cotton............... 

Ton§. 
000 
2,550 

Totu. 
626 
1,878 

ToflM. 

1.583 

1,178 

SO 

10 

1,352 

1.223 

3.138 

72 

T0H9. 

1,760 
716 

Tons. 
1.897 
731 

Tont. 
1.084 

Cotton  aeed. ................ 

834 

H iii<w  And  skina  ......... 

1.] vjk  ntmrlk 

12 
300 

T-Tunber  ....... ... ...... 

250 

Saw  loss... - 

*-^ "  ■■'»"■ .................... 

Staves 

4.626 
450 

923 
300 

1,777 
179 

263 

54 

V iflceHAneona    ........ 

91 

Total  down  flight ... 
RAtum  rrsifirhi. ............. 

8.838 
650 

3.077 
385 

8.615 
1,370 

4,432 
3,458 

2, 391 
1,504 

2.063 
1,376 

Total 

9,488 

4.312 

9.985 

7.«90 

3,985 

3,439 

EAtiiBAted  V a1ii« - . 

1350,000 

$300,000 

$501,000 

$030,500 

9580,850 

$157,  llH) 

The  VicksbuTgy  ShreTex>ort  and  Pacific  Railroad  crossos  B<Baf  River  near  Girard, 
and  the  New  Orleans  and  Northwestern  Railway  crosses  about  2  miles  north  of 
Raj  villa.  La.  The  Houston,  Central  Arkansas  and  Northern  Railroad  runs  parallel 
to  the  river  on  the  west,  and  a  line  is  projected  (Louisiana,  Arkansas  and  Missouri 
Railroad)  which  will  toiich  the  river  at  several  points  on  the  east. 


V7. 
IMPROVEMENT  OF  TENSAS  RIVER  AND   BAYOU  MAgON,  LOUISIANA. 

Tensas  River  has  its  source  in  Lake  Providence,  in  northeastern 
Liouisiana,  within  2  miles  of  the  Mississippi  Eiver,  flows  in  a  general 
southerly  direction,  gradually  diverging  from  the  Mississippi,  and  joins 
Ouachita  and  Little  rivers  at  Trinity,  La.,  in  forming  Black  Eiver. 
Bayou  Magon  was  united  under  the  same  head  of  appropriation  with 
Teusas  River  by  the  act  of  1884.  This  stream  rises  in  Desha  County, 
southeastern  Arkansas,  near  the  source  of  Boeuf  River  and  a  few  miles 
west  of  tlie  Mississippi,  flows  in  a  general  southerly  direction  west  of 
and  nearly  parallel  to  tlie  Tensas,  and  enters  the  latter  about  40  miles 
above  its  mouth. 

In  accordance  with  river  and  harbor  act  of  June  14,  1880,  examina- 
tions of  both  streams  were  made  in  1880,  upon  which  the  plan  for  their 
improvement  is  based.  •  The  project  coiritemplated  removing  snags, 
logs,  and  leaning  timber  obstructing  navigation,  in  Tensas  River, 
from  Dallas^  La.,  to  its  mouth,  about  134  miles,  at  an  estimated  cost  of 
3^23,000;  and  in  Bayou  Majon,  from  Floyd,  La.,  to  its  mouth,  about  98 
miles,  at  an  estimated  cost  of  $17,000.  (Report  Chief  of  Engineers, 
1881,  pp.  1457-1467.)  The  estimates  were  based  upon  calculations  for 
continuous  work  in  one  low-water  season,  and,  in  view  of  the  appro- 
priations made,  are  without  value,  as  new  obstructions  are  added 
every  year  and  require  removal  in  the  interest  of  safe  navigation  from 
time  to  time. 

The  following  appropriations  have  been  made: 

By  act  of — 

March  3, 1881 $3,000 

July  5,  1884 4,000 

Aagu8t5,  1886 4,000 

August  11,  1888 5,000 

September  19/1890 5,000 

July  13,  1892 5,000 

Total ^^5S,^^ 
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The  improvement  of  Tensas  River  wais  commenced  by  hired  labor 
in  September,  1881,  at  Dallas,  La.,  wherei  the  Vicksburg,  Shreveport 
and  Pacific  Railroad  crosses  the  river;  work  was  carried  downstream 
to  near  Buckner  Place  and  suspended  the  latter  part  of  December, 
1881.  The  next  work  was  let  by  contract,  at  the  rate  of  $125  per  mile; 
operations  commenced  at  the  mouth  October  29, 1884,  were  carried 
upstream  about  29  miles,  and  suspended  November  28, 1884.  The  con- 
tract method  failed  to  prove  satisfactory  or  economical  for  the  class  of 
work  required  in  these  streams,  and  subsequent  oi)erations  were  con- 
ducted by  hired  labor.  As  no  work  had  been  done  in  Bayou  Ma<f0D, 
the  appropriation  of  1886  was  applied  to  that  stream.  Operations  com- 
menced No  vem  ber  1 4, 1886,  and  were  suspended  the  latter  part  of  January, 
1887,  work  during  this  period  having  extended  from  Floyd  to  the  mouth 
of  the  bayou.  In  October,  1887,  this  work  was  gone  over  from  Floyd 
down  to  Oakley,  about  22  miles  above  the  mouth,  ox)erations  consisting 
chiefly  of  the  destruction  of  accumulations  of  drift,  most  of  which  was 
burned.  Work  was  resumed  February  1, 1889,  and  continued  until 
April  22,  1889,  extending  over  the  entire  portion  of  Bayou  Ma^on 
included  in  the  project  and  about  25  miles  of  Tensas  River  between 
Mound  Bayou  and  Tensas  Bluff.  The  wreck  of  the  steamboat  U.  J. 
Dickey  was  removed  from  Bayou  Ma^on,  near  Delhi,  La.,  December  17, 
1891,  and  from  December  29, 1891,  until  January  12, 1892,  a  chopping 
party  was  employed  in  removing  obstructions,  chiefly  in  the  channel, 
from  the  lower  40  miles  of  Bayou  Mayon,  work  having  been  stopped 
the  latter  date  by  high  water.  August  22 — December  22,  1892,  a 
chopping  party  worked  over  Bayou  Ma5on  from  Floyd  down  to  Oak 
Bluft*  Bayou,  about  16  miles  above  the  mouth,  where  operations  were 
suspended  by  high  water,  and  continued  high  stages  prevented  any- 
thing further  from  being  done  to  the  end  of  that  fiscal  year. 

The  total  amount  expended  to  June  30, 1893,  was  $24,424.64,  of  which 
87,529.25  were  applied  to  improving  Tensas  River  and  $16,895.39  to 
Bayou  Macon.  With  these  expenditures  Bayou  Ma^on  and  the  Tensas, 
below  its  mouth,  were  put  in  fairly  good  navigable  condition,  enabling 
steamboats  to  make  quicker  trips  into  the  Ma5on,  the  principal  com- 
mercial branch,  during  the  navigable  season,  with  comparative  ease 
and  safety. 

During  the  fiscal  year  ending  June  30,  1894,  operations  were  contin- 
ued as  follows  : 

After  suspending  operations  in  Bayou  D'Arbonne,  the  chopping  party 
that  had  been  employed  on  that  work  was  transferred  to  Tensas  liiver. 
The  quarter  boat  was  dropped  down  Ouachita  River  to  the  mouth  of 
Tensas,  reaching  the  latter  point  December  11,  1893.  Operations  were 
carried  on  under  the  supervision  of  overseer  F.  L.  Baugh,  were  con- 
tinued until  January  30,  1894,  and  extended  upstream  to  Tensas  Bluff, 
ordinarily  considered  the  head  of  navigation,  about  75  miles  above  the 
mouth.  From  the  mouth  up  to  the  New  Orleans  and  Northwestern 
Railway  bridge  at  Clayton  no  work  was  required  beyond  the  removal 
of  a  mud  lump  at  Hunter's  Bar,  which  was  destroyed  with  explosives. 
Above  the  bridge  work  consisted  of  cutting  leaning  timber  and  shore 
snags  and  removing  snags,  logs,  and  stumps  from  the  channel,  but  the 
limited  amount  of  funds  available  permitted  the  removal  only  of  the 
worst  of  these  obstructions. 

The  following  is  a  summary  of  the  work  done,  viz : 

Snags  and  logs  removed  from  channel 280 

Stuni]m  removed - 711 

8hore  snags  cnt 5^ 
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Jams  removed 2 

8i€le  j  ams  remoyed 1 

Mud.  Imnps  destroyed 1 

Leaning  trees  cut 1, 527 

LeanioK  trees  topped 27 

Trees  girdled 847 

Squ&re  yards  willows  and  brush  cut 375 

Tliis  work  lessened  the  danger  of  navigation  greatly,  and  will  enable 
lx>ats  to  make  faster  time. 

Although  new  obstructions  are  added  from  time  to  time,  it  is  believed 
tliat,  "With,  the  balance  of  the  original  estimate  ($14,000)  in  one  appro- 
priation, both  streams  may  be  cleared  of  obstructions  so  thoroughly  as 
not  to  neetl  further  attention  for  years.  * 

Money  statement. 

July  1,  1893,  balance  unexpended $1, 575. 36 

June  30,  1894,  amount  expended  during  fiscal  year 1, 575. 36 

r  Amonnt  (estimated)  required  for  completion  of  existiuj^  project 14, 000. 00 

J  AmouD  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30^  1896    14,-000. 00 
I  Sulimitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


COMMERCIAL  STATISTICS. 

Tbe  river  and  bayou  were  reported  navigable  from  December  1,  1893,  to  June  30, 
1894. 

lA9t  of  stern-wheel  steamboats  engaged  in  navigation  of  Tensas  River  and  Bayou  Magon 

during  fiscal  year  1894. 


Kame. 


Dannbe 

Matgos  Collins 


Laura  Blanks. 


e 
H 


232.32 
48.14 


62.73 


■*a 

a 


Feet. 
175 
90 


104.8 


■ 

Xi 

•*» 

.a 

s 

•»» 

3 

A 

» 

& 

Feet. 

Peet. 

33.8 

5.1 

17 

2.5 

21.3 

3.8 

Draft. 


• 

•»i 

1 

•a 

•s 

o 

ij 

■ 

Ft.  in.Ft.in. 


2 
1 


0 
1 


1    1 


Bet'v\66U- 


5    G     New  Orleans  and  Floyd 

3  0     Trinity,  Upper  and  Lower  Ten- 
sas, and  Choctaw  Bayou. 

(Trinity  and  Floyd 

4  0  [<Trinity  and  Upper  ToDsas 

(Trinity  and  Cnoctaw  Bayou 


« 


d 


5 
35 

20 

12 

4 


Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  B«ed 

Hides  and  skins. 

Live  stock 

Staves 

Loniber 

lliscellaneous . . 


Total  down  freight. 
Betam  freight 


Total 

Estimated  value 


1803- '94. 


Tong. 
450 
1,400 
2 
108 
895 
300 
104 

3,259 
2.700 


5.959 


$3<J9,000 


1892-'93. 


Tout. 

498 

1.457 

3 

3 

26 


1,987 
662 


2,640 


$122,  500 


1891-'92. 


T07U. 

3,762 
4,876 

10 

71 

440 

1,942 

11,101 

5,886 

16,  987 

$990,000 


i890-'91. 


Tons. 

2,760 

4,850 

10 

6 

1,032 


378 


9,036 
6,000 


15,  036 


$999,500 


1889-'90.         1888-'89. 


Tons. 
1,527 
2,  920 
2 


3,325 

'""*50' 

7,824 
5,210 


13,040 


$742, 390 


Tons. 
2.  7.50 
4,000 


5 


225 
3.500 


1,823 


I'J.  30:i 
8.  2U2 


20,505 


$1, 194, 100 


NoTV. — The  bottom  lands  were  all  overflowed  last  year;  what  business  was  done  canie  from  the 
hill  lands. 

The  Vicksbnrgy  Shreveport  and  Paciiic  Railroad  crosses  Bayou  Ma^on  near  Delhi, 
La.     The  New  Orleans  and  Northwestern  Railroad  crosses  Tensaa  Ri^ex  ix^«c  I^^ii:- 
iels  Ferry,  Concordia  Parish^  La, 
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V  8. 
IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

Big  Black  Elver  has  it«  source  in  Webster  Goanty,  Miss.,  flows  in  a 
general  soutliAvesterly  direction,  and  enters  Mississippi  River  at  Grand 
Gulf,  37  miles  below  Vicksburg,  having  a  length  estimated  to  be  about 
100  miles. 

Under  river  and  harbor  act  of  March  3,  1881,  an  examination  of  this 
stream  was  made,  and  the  project  submitted  for  its  improvement  con- 
templated two  seasons' work  in  clearing  a  channel  Ruitable  for  navi- 
gation at  high  stages  of  water  by  the  removal  of  snags,  logs,  leaning 
timtei:,  etc.,  from  Cox  Ferry  to  the  mouth,  about  130  miles,  at  an  esti- 
mated cost  of  832,000. 

The  following  appropriations  have  been  made: 

By  act  of— 

July  5,  1884 $5,000 

August  C,  1886 5,000 

July  13,1892 5,000 

Totul 15,000 

The  first  appropriation  was  expended  in  1884-'85,  when  a  chopping 
party  removed  the  principal  obstrmjtions  for  a  distance  of  about  75 
miles  above  the  moutli. 

The  act  of  188G  required  that  no  part  of  the  appropriation  should  be 
used  until  the  State  of  Mississippi  caused  the  bridges  below  the  Vicks- 
burg  and  Meridian  Eailroad  to  be  so  constructed  as  not  to  obstruct 
navigation.  The  bridges  referred  to  were  a  county  bridge  at  Baldwin 
B^erry,  about  70  miles  above  the  mouth;  a  county  bridge  at  Ivanfaoe 
Ferry,  about  50  miles  above  the  mouth,  and  the  Louisville,  New  Or- 
leans and  Texas  liailway  bridge,  about  15  miles  above  the  mouth.  The 
fixed  railway  bridge  was  changed  to  a  swing  bridge  in  1889,  in  accord- 
ance with  an  act  of  the  State  legislature,  the  Ivanhoe  bridge  was 
reidaced  by  a  ferry  in  1887,  and  the  fixjed  wooden  bridge  at  Baldwin 
Ferry  was  replaced  in  1892  with  a  permanent  iron  swing  bridge. 

The  river  and  harbor  act  of  1890  removed  the  restriction  contmnedin 
the  act  of  1886  and  authorized  the  expenditure  of  the  appropriation. 
The  project  was  modified  to  include  only  that  part  of  the  river  below  / 
the  Baldwin  Ferry  bridge,  and  in  1891  a  snag  boat  andchoppingparty. 
were  employed  on  that  stretcb.    Tbe  principal  work  done  was  betweea' 
Baldwin  and  Ivanhoe  ferries,  a  distance  of  about  20  miles. 

No  work  was  done  during  tbe  fiscal  year  ending  June  30,  1894.    After 
operations  in  Yazoo  River  and  tributaries  were  suspended  prepai-^ 
tions  were  made  to  organize  a  chopping  party  to  begin  at  Baldwi 
Ferry  and  work  downstream,  but  high  water  set  in  and  prevenfcl 
anything  being  done.     This  plan  will  be  carried  out  when  there  is 
reasonable  prospect  of  continued  low  water. 

Tbe  following  extract  from  my  report  of  1893  remains  applicable 
this  work,  Aiz : 

In  view  of  the  small  aiuonnt  of  commcrco  in  tliis  Btreain,  the  fact  that  there? 
*  -'-iiitv  of  an  increased  business  for  years  to  coino,  and  tlio  cost  of  raaintaf 
"'"ation  by  the  removal  of  snags  and  drift  and  leaning  timberf 
'^  ^hat  any  further  amount  can  ho  expended  profital 
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M^ney  gtatemenL 

July  1,  1893,  balance  nnexpended _ $5,065.93 

JFone  90y  1894^  amonnt  expended  during  fiscal  year 280. 96 

July  1,  1894,  balance  available 4,804.97 


COMMERCIAL  STATISTICS. 


"Rig  Black  was  reported  navigable  from  January  te  the  latter  jiart  of  May  during 
the  fiscal  year. 

Zfist  of  8teamboai8  engaged- in  navigating  Big  Black  River  during  fiscal  year  1894. 
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L.  M.  Sargent 

Jaa           -. 
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wheel. 
Tag.. 

85.40 
W.07 

Feet. 
116. 2 

44.5 

Few. 
4.3 

4 

1    10 
5      6 

Ff.  in. 
3      0 

5      9 

Vioksburg  and  Baldwin 

Ferry. 
yick8l>urg   and     Harris 

Landing. 

1 

SurHmary  of  commerce  reported. 


Cotton 

Cotton  seed. 

Lamber 

StaTes 

Provisions.. 
Grain 


Articles. 


1833- dl.    1    1892- "93. 


1891-'92. 


Tuns. 


222 


Tons. 


Tout. 


125 

30 

2.238 

61) 


1.499 


Saw  logs 

Total  freight 
Estimated  value... 


3,000 


3,000 


14,  250 


4,170 


$25,  000 


5,  453  ' 


15,  749 


$22, 000 


$55, 550 


18:K)-'91. 


Tona. 


18 

12 

2 

471 

22 

10 

9,419 


9,979 


$72, 000 


The  Alabama  and  Vicksbnrg  Railway  crosses  Hi<;  Black  on  a  fixed  bridge  13  miles 
east  of  Vicksburt:,  and  the  Yazoo  and  Mississippi  Valley  Railroad  crosses  ou  a  swing 
bridge  about  15  miles  above  the  mouth. 


Vg. 

IMPROVEMENT  OF*  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  River,  about  173  miles  long,  is  formed  by  the  junction  of  Talla- 
hatcbee  and  Yallabusha  rivers,  in  Leflore  County,  Miss.,  flows  in  a  gen- 
eral southerly  ami  then  southwesterly  direction,  and  enters  Mississippi 
River  5  miles  above  Vicksburg. 

An  examination,  with  a  view  to  the  removal  of  wrecks  of  gunboats, 
gteainerSy  and  other  obstructions  placed  in  this  river  during  the  war, 
was  ordered  by  the  river  and  harbor  act  of  June  10,  1872,  and  was 
rejKJrted  upon  the  following  year  (Report  Chief  of  Engineers,  1873, 
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pp.  483,  484).    A  farther  examiuation  was  made  in  1874,  and  estimates 
were  submitted  for  thoroughly  cle^riug  the  river  of  obstructions  within 
a  period  of  four  years,  at  a  cost  of  $120,(K)0 ;  a  small  annual  appropriation 
to  be  made  thereafter  for  maintenance  of  improvement  (Reports  CJiief 
of  Engineers,  1874,  Part  I,  pp.  364-367,  and  1875,  Part  I,  p.  522).    In 
view  of  the  appropriations  made,  this  plan  could  not  be  carried  out,  and 
in  1875  the  present  project  was  adopted,  which  contemplates  the  removal 
of  wreciks,  snags,  logs,  and  leaning  timber  obstructing  navigation  the 
entire  length  of  tlie  river  as  far  as  practicable  with  the  funds  provided. 
New  obstructions,  caused  by  floods,  sliding  and  caving  banks,  etc.,  are 
added  from  time  to  time,  and  the  work  should  be  gone  over  every  year 
in  the  interest  of  safe  navigation. 
The  following  appropriatio:is  have  been  made: 

By  act  of—  I  By  act  of 


March  3,  1873 $40,000 

March  3,  1875 12,000 

August  14,  1876 15,  000 

Juue  18,  1878 25,000 

March  3,  1879 15,000 

June  14,  1880 12,000 

March  3,  1881 6,000 

August  X*,  1882 8,000 


July  5, 1884 $10,000 

Augusts,  1886 15.000 

August  11,  1888 32,000 

September  19,  1890 25, 000 

July  13,  1892 20,000 

Total 235,000 


The  first  appropriation  was  applied  in  1873--'74  to  the  removal  of  the 
wrecks  of  nine  vessels,  sunk  during  the  war,  viz:  The  Arcadia,  R,J» 
Lackland,  Golden  Age,  OlydCy  Petrel,  Ivy,  Van  Dorn,  Polk,  and  Idaho, 
After  newspaper  advertisement  of  fifty  days  only  two  proposals  were 
received,  and  the  contract  was  let  to  the  lowest  bidder  for  the  aggie* 
gate  sum  of  $35,450.  Experience  gained  by  this  work  showed  that 
the  improvement  could  be  continued  much  more  economically  by  the 
means  of  a  snag  boat  operated  with  hired  labor,  and  in  1875  and  1877 
the  U.  S.  snag  boat  0.  G.  Wa{jncr  was  employed  in  removing  wrecks 
and  other  obstructions.  In  1879  the  snag  boat  John  R.  Meigs  was  built, 
and  the  x^rincipal  work  since  has  been  done  with  that  boat.  The  bene- 
fits to  navigation  resulting  from  the  work  are  marked ;  the  large  num- 
ber of  wrecks  that  obstructed  the  river  and  limited  the  period  of  navi- 
gation, many  of  which  were  sunk  to  prevent  passage  during  tbe  war, 
had  been  removed  so  as  to  present  little  or  no  obstructions,  and  the 
removal  of  snags,  logs,  leaning  timber,  etc.,  was  carried  on  whenever 
funds  weie  available  tor  the  purpose,  giving  steamboat  navigation  from 
head  to  mouth  at  all  stages  the  year  round.  The  total  amount  exf)ended 
to  June  30,  1893,  was  §223,578.40  (including  $19.82  outstanding  liabiU- 
ties),  part  of  which  had  been  a[)plied  to  building  the  snag  boat  Meig^i 
the  purchase  of  a  i)umping  dredge  under  the  act  of  1883,  and  to  the  sur 
vey  of  the  mouth  and  lower  river  in  1890. 

During  the  fiscal  year  ending  June  30,  1894,  operations  were  con- 
tinued by  the  U.  S.  snag  boat  Meigs,  P.  E.  Starr,  master,  as  follows: 

In  July  and  Augfist,  1893,  needed  repairs  of  the  snag  boat  were  made 
preparatory  to  resuming  work  during  the  low-water  season  and  con- 
sisted of  repairing  wheel,  painting  steel  hull  inside  and  out,  outside  oi 
cabin,  engine  room,  and  wheel;  building  new  stairway  from  main  to 
boiler  deck  and  new  bulkheads  around  coal  bunks;  repairing  railii'P^' 
calking  and  repairing  wooden  decks;  putting  17  new  tubes  in  boiler^' 
and  replacing  worn  out  wooden  deck  under  and  around  boilers  with* 
new  iron  deck.  Having  completed  the  repairs,  a  crew  was  hired  and 
the  boat  left  Vicksburg  the  morning  of  August  23.  The  month  ot 
Yazoo  was  obstructed  by  the  bar,  which  forms  at  low  stages,  and  the 
Meif/s  grounded  in  attempting  an  entrance.  After  an  hour's  delay  ^ 
succeeded  in  getting  off  and  went,  to  \\ie>  T^lle^C  of  the  steamer  John  h 
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i^hich  had  been  in  the  Mississippi  above  the  mouth  about  thirty- 
irs,  putting  off  freight  to  lighten  sufficiently  to  pass  over  the 
d  had  asked  aid  to  prevent  its  barge  from  sinking.  The  barge 
kking  badly,  but  the  Meigc  pumped  it  out  in  little  more  than  an 
fter  which  it  backed  up  over  the  bar  for  a  distance  of  about  a 
oding  the  channel  full  of  lumps,  with  varying  depths  of  from  1 
^t.  From  the  mouth  snagging  operations  were  carried  upstream 
lallahatchee  River,  which  was  reached  September  13.  Septem- 
-26  the  boat  was  transferred  for  temporary  service  in  Talla- 
d  River,  but  returned  to  the  Yazoo  September  27,  after  which  it 
I  over  the  river  from  head  to  mouth,  removing  all  obstructions 
uld  be  found,  and  returned  to  Vicksburg  December  5,  by  which 
liny  weather  had  set  in,  preventing  further  work  to  advantage, 
master  of  the  Meigs  reported  that  in  the  past  season  there  were 
liding  banks  than  at  any  time  since  1884,  and  below  Yazoo  City 
ud  stumps  had  slid  into  the  channel  until  there  was  barely  room 
snag  boat  to  pass.  Tree  slides  had  to  be  removed  every  few 
the  following  places  being  mentioned  as  of  special  importance. 
Blow  Yazoo  and  Mississippi  Valley  Railroad  bridge.  Deer  Creek, 
,  Cottonwood,  Browns  Bar,  the  Narrows,  below  Lake  Dick, 
lia,  Hopewell,  Annadale,  below  Satartia,  Liiola,  Gandercleugh, 
alley,  Alterra,  Bee  Lake,  Fort  Place.  Roseneath,  J.  C.  Martin's, 
Millport,  Riverside,  Dew  Drop,  Hope  On,  Point  Hatteras,  Famosa, 
Us,  bend  below  Random  Shot,  Just  Over,  Idlewild,  Huntsfield, 
Shade,  Cary  Middleton,  Diafaond  G,  Hunters  Rest,  Scotch 
Eagle  Bend,  Fair  Play,  Alligator  Bayou,  Sedge  Field,  Scotts 
and  at  numerous  other  places  of  minor  importance.  Within  a 
;e  of  one-half  mile,  near  Random  Shot,  52  snags,  logs,  and 
J  were  taken  from  the  channel ;  near  Famosa  35  snags  and  stumps, 
amoved;  along  Cottonwood  Bar  51  snags,  trees,  and  stumps  were 
out;  41  snags  and  stumps  were  removed  near  Enola;  and  at 
i  Bar,  just  above  Yazoo  City,  12  trees  nearly  buried  in  the  mud 
jmoved,  and  the  resulting  scour  gave  an  immediate  increase  of 
t  depth  on  that  crossing.  A  good  low-water  channel  was  secured 
ilaces  worked  over,  the  removal  of  obstructions  causing  the  l)ot- 
scour  at  many  places  heretofore  shoal  at  low  stages.  November 
i  wreck  of  the  steamer  TJce  Bonham  (sunk  August  9,  1893,  at 
lorn)  was  removed  with  exception  of  the  boiler  and  doctor 
,  which  were  in  22  feet  of  water.  The  brush  dam  built  at  McCor- 
Bar  in  October,  1892,  having  given  much  relief  at  that  cross- 
supplementary  dam  was  built  November  28-29,  about  400  feet 
the  old  one,  and  steamboat  men  report  that  it  has  proven  a  suc- 

following  is  a  summary  of  the  work  done  by  the  Meigs  in  Yazoo 
iuguBt  23  to  December  5, 1893,  viz : 

lUed 610 

puUed 329 

noved  from  channel 136 

ia«;8  cut 901 

timps  cnt  or  destroyed  with  explosives 1, 514 

trees  cut 16,183 

trees  topped...- 454 

rdled 7,867 

rards  brush  and  willows  cut 785 

eet  bnish  dam  hnilt 225 

emoved,  viz:  Steamer  Ike  Bonham  at  Cape  Horn. 

work,  performed  at  the  lowest  stages  of  water,  put  the  river  in 
avigable  condition^  and  has  received  the  commeudatioiii  oi  \}ckj^ 


{ 
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steamboat  men,  but,  as  snags  and  tree  slides  are  bronght  into  the  stream 
by  each  high  water,  it  shoold  be  continued  for  many  years. 

After  return  to  Yicksburg,  the  crew  of  the  Meigs  was  discharged, 
with  the  exception  of  such  employes  aa  were  required  for  the  proper 
care  of  the  boat  and  to  make  essential  minor  repairs.  It  was  laid  up 
at  the  river  landing  at  Kleinston  until  January  17,  when,  the  water 
having  risen  sufficiently  for  it  to  go  through  West  Pass,  it  was  moved 
into  Lake  Centennial,  in  order  to  consolidat'C  all  the  plant  at  Vicksburg 
and  reduce  the  cost  of  care  and  repairs.  After  entering  the  lake  the 
Meifja  recovered  from  30  feet  of  water  the  boiler,  engine,  and  fly  whed 
of  the  pumping  dredge,  wrecked  during  a  severe  wind  storm  March  3, 
1893,  being  all  the  parts  of  the  lost  machinery  that  could  be  located  in 
the  soft  mud. 

As  the  greater  portion  of  the  balance  available  was  allotted  by  the 
act  of  1888  for  the  pumping  dredge,  nothing  further  can  be  done  for  the 
general  improvement  of  the  river  until  a  new  appropriation  is  made. 

Work  in  Yazoo  and  tributary  streams  could  be  carried  on  more 
economically  if  they  were  grouped  together  as  a  system  and  appropria- 
tions made  under  one  head,  with  allotments  for  each  stream.  The 
plant  could  then  be  bought  ftom  the  general  appropriation  and  its  use 
charged  pro  rata  without  being  a  heavy  burden  upon  any  cue  stream. 
A  modem  dredge,  preferably  self-propelling,  would  be  of  great  use  in 
parts  of  Yazoo,  Tchula  Lake,  and  Big  Sunflower,  but  the  largest  appro- 
priation of  late  years  for  any  one  of  the  streams  mentioned  would  not 
be  sufficient  for  the  purpose.  So  also  with  regard  to  pile  drivers, 
quarter  boats,  or  small  hand-snagging  outfits,  the  idea  being  to  have  a 
district  plant  to  be  used  on  any  of  the  streams  of  the  system  when 
needed.  The  estimates  are  made  with  this  view,  the  work  required  not 
being  of  a  kind  that  can  be  done  advantageously  or  satisfactorily  by 
contract.  A  great  deal  of  work  remains  to  be  done  in  clearing  the 
banks  of  leaning  timber  to  prevent  tree  slides  and  snags,  and  to  make 
the  passage  of  the  sharp  bends  safer,  and  this  can  be  done  most  econom- 
ically by  shore  parties  housed  and  subsisted  on  quarter  boats,  leaving 
the  heavy  work  to  be  done  at  the  proper  or  convenient  time  by  the 
snag  boats.  There  are  also  many  places  where  the  channel  is  injured 
by  dispersion,  and  where  chutes  should  be  closed  or  wing  dams  built 
As  Yazoo  and  tributaries  are  not  subject  to  heavy  drift,  work  of  the 
kind  need  not  be  expensive,  and  probably  sheet  piling  would  answer 
very  well. 

DETAILED   ESTIMATES. 

Geueral  service  xilant : 

Dredffo $30,000 

Pile-driver 4,000 

Quarter  boats 2,500 

ISkiff8,  tools,  rigging,  etc 3,500 

Service  of  plant :  $40,  &00 

Expenses  of  snag  boats 24,  000 

Expenses  of  dredges 9,  000 

Expenses  of  shore  parties 7, 000 

Care  of  plant:  40,000 

New  boilers 4,  000 

Hull  repairs 3,000 

General  and  extraordinary  repairs 1,  500 

Fleet,  Tvages,  supplies,  etc 1, 500 

Surveys:  10,000 

Local  surveys,  gauges,  discbarge  measurements,  etc 6,  000 

Administration :  6^  000 

OflSce  expenses,  rent,  supplies,  etc 1,500 

Assistant  engineers,  draftsmen,  transportation,  and  incidentals.       2,  500 

4,000 

Total 100,000 
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Money  atatemeut 

July  ly  1893,  balance  noexx^nded , $11,441.42 

Jiuie  30y  1894^  amount  expended  during  fiscal  year 8,978.29 

Jxily  1,  1894,  balance  unexpended 2, 463. 13 

July  1,  1894,  ontatanding  liabilities -., 14.50 

July  1,  1894,  balance  available 2,448.63 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1896  100, 000. 00 
<  &CLl>initted  in  compliance  with  requirements  of  sections  2  of  river  and 
I       tiarbor  acts  of  1866  and  1867  and  of  sundry  civil  apt  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


Tlie  river  was  reported  closed  to  navigation  by  the  bar  at  the  mouth  from  August 
20  to  September  25,  1893.  Above  the  mouth  it  was  navigable  its  entire  length  the 
-whole  year. 

List  of  steamboatB  that  navigated  Yazoo  River  in  fiscal  year  1S94. 


John  F.  Allcsn. 


Stern 
wheel. 


Birdie  Bailey '..do  . 

A^ddie  £.Fai8on  . ..  ..do  . 


BlasIcA  Comvrell..  ..do  . 
Ike   Honham L.do. 

Hibemia do  . 


.  A.Hendricks* 
Lrc 


L.H.  Sargent 

BL  M.  TomTweud  * . 
Gam  mat.. 


..do 
..do 


Rf 


John  M.  Abbott  t 
Crown  Point 


CBcleBilUe.., 
C 


JmSmvI. 


.do  . 
.do. 
do. 


do 

.do 


..do. 
Tug 


.do 


Joef... 


J.B.CrBrienf. 


a 

o 

H 


133.90 

109.70 

241.50 

232.40 
78.52 

157.06 

81.86 
40.88 

85.46 

87.70 
44.32 


a 


do...    45.50 


.do  ... 


.do  . . . 


130.2 


111 

135 

140    - 
93.4 

135 

106 
95 

116.2 

116.7 

84 


97.78 
109. 14 

79.81 


27.74 


18.07 


44.49 


03 


92 
123 

88 


Feet. 
24 


22 
30.6 

29 

18 

25 

22.5 
18 

22.4 

18 

18.4 


75 


44.5 


70.8 


16 


20 
25 

17.7 


16 


10 


15.2 


Draft. 


.3 
9 

Q 


F§€t. 

4.2 

3.5 

4.9 

4.0 
3.6 


4.2 
3 

4.3 

3.1 

4.3 


be 


Ft.  in. 

1      8 


1 

2 

2 
1 


10 

2 

2 
8 

6 


3.6 

4.2 

3.9 


1      4 
1    10 


2      6 


2    2 
1    4 


7    0 


5    6 


7  10 


'2 


Fi. 

4 


4 

5 

5 
3 


0 


0 
0 

2 

0 


5      0 


3 
3 


0 
0 


Between- 


2      6 


4 

3 


4 

0 


Tickslrarg.  Yasoo 
City,  and  Grten- 
wood. 

Yaxoo  City,  luoutli, 
and  Belzona. 

Vicksburg  and 
Green  irood. 

...do. 

Y  a  ao  o  City  and 
Greenwood. 

Yazoo  City,  raoatli, 
and  Belzona. 

Not  reported 

Moutli  and  Green- 
wood. 

Vicksbnrg  and 
Yazoo  City. 

New  OrlonnA  and  Tal- 
lahatrliee  Kivor. 

YickQburg  and  Tal- 
lahatcbco  River. 

(Yazoo    City    and 
Tokeba  Baj'ou. 
Yazoo    City    on  d 

Silver  City. 
Yazoo    City    and 
Sunflower  River. 
J  Yazoo  City  and  Tal 
I     labatchco  River. 

Not  reported 

Vicksbnrg  and  Sun- 
flower River. 
Local  to  wine  out  of 
Greenwood. 

...do 

New    Orleans    and 

Yazoo  River. 
Vicksburg   and 

Greenwood. 
:  Vicksbnrg  and  Y. 
^     and  M.  V.  R.  R. 

bridge. 
Tick  nburg  and  Snn- 

tlow  IT  River. 
Vicksbnrg    and 

Crooka  Point. 
Vicksbnrg  and  Y. 
and  M.  V.  R.  R. 
bridge. 
Moutb  and    Yazoo 
City. 


a 

p 
o 


31 


232 


41 
G 

44 


3 


42 

2,400 

20 

510 
3 

440 


5 

12 

1 

1 

25 

15 

!.o 

4 


Towbosta. 


t  With  bargea. 


1488      REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMY, 

Summary  of  commerce  reported. 


Articles. 


Cotton 

Cotton  Bced 

Hides  and  skins 

Live  stock 

Lumber 

Staves 

Provisions 

G  rai  n 

Saw  Iocs , 

Miscellaneous .' . . . 

Total  freights  for  Yazoo  proper 

Total  freights  from  tributaries 

Total  freights,  Tazoo  and  tributaries. 

Estimated  value 


1893-'94. 

1892-'93. 

Ton$. 

TofU. 

15. 815 

11,094 

17,355 

12,795 

10 

26 

60 

79 

3,200 

3,122 

U,447 

12.488 

12, 020 

8,547 

14, 280 

6,107 

22,400 

11.800 

12,200 

8,507 

111,787 

74,565 

136,  394 

124,887 

248,  181 

199.  452 

$8,314,000 

$4,329,000 

1891-*92. 


189a-'»L 


Ton*. 

Am. 

15,653 

13, » 

16  570 

12.M 

19 

10 

124 

« 

3. 318 

I.W 

6.864 

1,3» 

10,502 

9.0» 

12,531 

11.  OH 

15,000 

2,111 

12,624 

10,  MO 

93,205 

61,050 

116.021 

97,581 

209,226 

161,0 

$7, 351, 500 

16, 315.255 

The  Georgia  Pacific  division  of  the  Richmond  and  1  Danville  Railroad  crosses  Yazoo 
River  at  Fort  Loriug,  5  miles  below  Greenwood,  and  the  Yazoo  and  Mississippi  Val- 
ley Railroad  crosses  about  16  miles  above  the  mouth.  The  latter  has  a  branch  from 
Clarksdale  to  Minter  City,  on  the  Tallahatchee,  which  will  be  extended  down  the 
stream  to  Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad  from  Par- 
sons on  the  Yallabusha  to  Jackson,  Miss.,  runs  parallel  to  the  river,  toaching  ftt 
Greenwood,  Sidon,  Tchula,  and  Yazoo  City,  and  has  a  tap  line  from  Tcbula  to  the 
main  line  at  Durant. 


V  lo. 


IMPROVEMENT  OF  MOUTH  OF  YAZOO  RIVEH,  MISSISSIPPI. 

The  shifting  bar  at  the  mouth  of  Yazoo  Kiver  is  the  most  serious 
obstruction  to  commerce,  and  boats  that  could  navigate  the  principal 
streams  of  the  Yazoo  Valley  system  (about  800  miles)  without  hin- 
drance are  prevented  at  low  stages  from  entering  or  leaving  without 
lightering,  and  frequently  navigation  across  the  bar  is  closed  altogether. 

The  river  and  harbor  act  of  1890  directed  that  a  survey  be  made  from 
the  Louisville,  New  Orleans  and  Texas  Railway  (now  Yazoo  and  Mis- 
sissippi Valley  Railroad)  bridge  to  the  mouth,  to  determine  in  what 
manner  the  mouth  could  be  improved  to  permit  free  ])assage  of  vesseto 
at  all  seavsons  of  the  year,  and  to  include  an  investigation  of  the  feasi- 
bility and  advantage  of  making  a  new  outlet  for  the  river  by  way  of 
Chickasaw  Bayou  or  otherwise,  with  an  estimate  of  cost. 

The  report  and  maps  of  this  survey  were  submitted  February  4, 1892, 
and  the  report  was  reprinted  in  Report  of  Chief  of  Engineers,  1892, 
pp.  1G27-1G42.  The  improvement  proposed  contemplates  the  forma- 
tion of  a  new  outlet  from  the  former  mouth  of  the  Yazoo,  on  OldBi^®^? 
through  the  deep  water  in  Old  River,  across  the  lowlands  between 
Long  and  Barnett  lakes  to  Lake  Centennial,  around  the  head  of  DeSoto 
Island,  along  the  front  of  Vicksburg,  and  entering  Mississippi  River 
on  the  channel  side  at  Kleinston.  The  cost  of  the  work  required  was 
estimaU^d  at  $1,500,000. 

The  river  and  harbor  act  of  July  13,  1802,  ])rovided  an  appropriation 
of  $75,000  for  commencing  the  improvement  in  accordance  with  the 
foregoing  project,  to  include  borings  and  gaugings  and  obtaining  the 
right  of  way,  and  appears  to  have  been  based  upon  the  first  item  of  nif 
estimates,  p.  1630,  report  of  1802,  viz,  '<•  Cost  of  right  of  way,  50D 
acreSj  more  or  less,  clearing,  gt\i\)b\iig,  ^\fc.^  ^15^000.'^ 
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le  details  of  operations  during  the  fiscal  year  will  be  found  in  the 
)rt  of  Assistant  Engineer  Marshall  herewith, 
he  completion  of  the  line  of  precise  levels  has  been  of  value  to  this 
*k  in  itself,  and  a  great  gain  to  that  part  of  the  district  lying  in  the 
zoo  Delta.  Incidentally  high  and  low  water  elevations  of  the  tribu- 
y  streams  between  Mississippi  River  and  the  Yazoo  have  been 
tained  by  the  line  from  Greenville,  Miss.,  to  Greenwood,  and  we  have 
fiuite  values  of  the  fall  of  Yazoo  River  at  extreme  stages  between 
reeiiwood  and  the  mouth,  a  distance  estimated  by  rivermen  at  about 

2  miles,  and  by  map  177  miles.  The  levels  were  continued  from 
reenwood  down  the  Louisiana  division  of  the  Illinois  Central  Rail- 
ad  to  Yazoo  City,  where  they  joined  the  line  ah'cady  run  from  the 
3ast  Survey  bench  at  Delta  Point,  opposite  Vicksburg.  Permanent 
inches  were  set  about  1  meter  under  ground  at  suitable  points,  or 
ade  at  the  permanent  bridges  across  the  streams  on  the  line,  as 
own  on  the  sketches  accompanying  Table  1,  which  gives  the  eleva- 

The  plane  of  reference  is  still  the  Cairo  datum,  adopted  before  the  line 
precise  levels  along  Mississippi  Ihver  had  been  completed  between 
iro  and  the  gulf,  and  which  to  insure  being  below  gulf  level  was 
inmed  at  a  certain  distance  below  the  zero  of  the  gauge  of  the  Delta 
•veys  of  1857-1859,  viz,  300  feet  below  the  reading  O.IG  feet  on  the 
'Sent  engineer  gauge  at  Cairo.  The  Mississippi  River  Commission 
Wished  a  ^'  provisional  elevation  "  of  mean  gulf  level  some  years  ago 
21,26  feet  above  the  Cairo  datum,  while  the  U.  S.  Coast  and  Geodetic 
rvey  have  referred  all  of  their  levels  from  Biloxi  up  Mississippi  and 
kansas  rivers,  and  from  Biloxi  to  Mobile  and  thence  to  Cairo  and  St. 
ais  up  the  Mobile  and  Ohio  Railroad  and  connections,  to  an  adopted 
an  gulf  level,  viz,  the  mean  result  of  observations  correspondiiig  to 

3  feet  on  the  tide  gauge  in  Biloxi  Bay,  which  is  0.3005  meter  below 
sir  bench  Fj  on  a  pier  of  the  Louisville  and  Nashville  Railway  bridge. 
18  is  also  bench  !No.  21  of  the  Mississippi  River  Commission.  The 
Bsent  difterence  within  this  district  between  the  Cairo  datum  and 
ast  Survey  mean  gulf  level  is  6.3613  meters  or  20.87  feet,  which  must 
used  in  passing  from  one  system  of  levels  to  the  other. 

Tbe  precise  levels  of  Red  River  survey,  Ouachita  River,  and  those 
ven  with  this  report  comfirm  the  excellence  of  the  original  Coast 
ttvey  line  from  Biloxi  to  Greenville,  but  until  the  discrepancies  which 
►pear  between  Greenville,  Cairo,  and  St.  Louis  are  adjusted,  it  will  be 
»tto  use  the  arbitrary  plane  of  Cairo  datum. 

The  cost  of  the  precise  leveling  was  kept  below  the  usual  rate  by 
J^ctical  help  fn)m  the  railway  com])anies  whose  lines  they  followed. 
8nd  cars  were  supplied  with  experienced  men,  and  transportation 
fished  by  the  Illinois  Central  Railroad  over  the  Valley  and  Louisana 
yision,  by  the  Georgia  Pacific,  and  the  Vicksburg"  and  Meridian 
Sways,  the  only  charge  being  for  the  wages  of  the  men  sent  with  the 
H  cars.  In  return  for  this  assistance  the  results  of  the  levels  were 
Pushed  the  several  companies  interested,  which,  with  the  permanent 
^ks  left,  will  enable  them  to  correct  their  profiles  and  grades  at  any 
1<^  without  releveling  over  long  distances. 

l^his  district  is  much  indebted  also  to  the  Coast  Survey  for  reports 
i  special  information  at  various  times,  and  for  careful  work  in  com- 
''Uig  and  testing  the  rods  which  were  sent  with  the  levels  made  by 
J*ti,  of  Aarau,  Switzerland. 

fo  furnish  a  base  for  future  level  work  on  the  west  side  of  the 
^ged  channel  in  front  of  Vicksburg,  iron  and  vitrified  pipes  and 
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marking  points  have  been  set  at  intervals  and  connected  with  the  sys- 
tem of  levels,  definite  reference  x)oints  having  been  already  estabtished 
on  the  city  side,  for  it  was  believed  by  many  that  the  reduction  ia 
depth  of  the  channel  or  canal  was  due  to  dex>osit  from  Mississippi  Biver 
during  high  water.  Doubtless  a  portion  of  the  fill  in  successive  yeais 
after  dredging  operations  had  ceased  was  due  to  silting,  but  it  is  my 
opinion  that  the  soft  material  on  tlie  sides  of  the  cut  ran  in,  and  also 
forced  the  bottom  uj)  as  the  weight  was  removed,  not  only  by  dredging, 
but  by  the  withdrawal  of  the  water  as  the  river  fell.  Changes  in  deva 
tious  of  the  pipes  will  show  this,  while  the  fill  or  scour  may  be 
determined  from  the  fixed  points  on  the  Vicksburg  front  beyond  the 
influence  of  the  canal. 

This  canal  can  not  be  kept  open  by  dredging  alone,  except  by  con- 
tinuous work  and  at  great  cost,  and  therefore  the  excavation  between 
Old  River  and  Lake  Centennial  should  be  hastened  by  giving  the  fall 
amount  of  the  appropriation  in  order  to  turn  Yazoo  River  and  carry  it 
along  Vicksburg  front  in  the  shortest  possible  time,  to  secure  the 
advantage  of  a  downstream  current  in  the  canal. 

The  maps  have  been  finished  on  scale  1 :  5000,  and  a  final  line  selected 
for  the  excavation  between  Old  River  and  Lake  Centennial,  and  borings 
made  at  intervals  extending  below  the  grade  of  the  bottom  of  the  pro- 
posed cut,  and  the  character  of  material  determined.  It  appears  to  be 
the  same  as  that  through  which  Yazoo  River  flows,  and  I  have  httlc 
doubt  that  the  new  route  would  change  no  more  than  do  the  present 
river  banks,  except^  perhaps,  for  a  short  distance  where  the  linecrosses 
an  old  river  bed  near  Barnett  Lake.  Here  soft  mud  is  found  at  the  fall 
depth,  and  it  may  become  necessary  to  make  the  cut  much  wider  than 
intended,  or  perhaps  shift  the  line  somewhat  to  the  northward  to  avoid 
it.  The  change,  however,  would  make  no  material  difference  iu  the 
final  cost  of  the  work. 

On  all  accounts  it  was  thought  best  to  have  an  ample  right  of  way, 
not  only  to  give  room  for  filling  in  with  part  of  the  spoil,  but  to  allow 
for  levee  construction,  if  required,  at  a  safe  distance  from  the  edges  of 
the  cut.  The  cost  of  the  lands  required  would  be  enhanced  considerably 
if  too  small  a  width  were  taken  in  the  first  instance  and  more  should 
have  to  be  bought  after  the  work  were  established.  One  thousand 
meters  was  thought  to  be  the  least  width  prudent  to  allow  also  for 
enlargement,  and  this  will  require  about  1,200  acres,  more  or  less,  for 
which  an  estimate  of  $30,000  was  made. 

The  act  approved  July  13, 1892,  provided  as  follows: 

*  *  *  And  should  the  Secretary  of  War  he  unable  to  obtain  such  right  of  way 
as  may  bo  necessary  in  the  prosecution  of  this  work,  upon  reasonable  terms,  by 
agreement,  purchase,  or  voluntary  conveyance,  he  is  hereby  authorized  to  apply  at 
any  term  of  the  circuit  or  district  court  of  the  United  States  for  the  western  divisiou 
of  tho  southern  district  of  Mississippi,  and  in  the  name  of  tho  United  States  institute 
and  carry  on  proceedings  to  condemn  such  lands  as  may  be  necessary  for  right  of  TVfty 
as  aforesaid,  and  in  such  proceedings  said  court  shall  be  governed  by  the  lawHof 
the  State  of  Mississippi  so  far  as  the  same  may  bo  applicable  to  tho  subject  of  con- 
demning i)rivato  property  for  public  use. 

I  considered  my  duty  limited  to  the  engineering  questions,  and  desired 
to  have  commissioners  or  an  expert  appointed  to  appraise  the  lauds, 
who  should  be  paid  for  their  services,  according  to  section  404,  Digest 
of  Decisions  of  Second  Comptroller,  vol.  3,  which  reads  as  follows: 

Under  an  act  which  i)rovides  for  tho  procurement  of  land,  or  right  pertainin? 
thereto,  needed  for  the  site,  location,  construction,  or  prosecution  of  works  for forti- 
lications  and  coast  defenses,  tho  Secretary  of  War  is  not  restricted  to  any  particular 
method  of  acquiring  the  same,  but  can,  at  his  discretion,  engage  the  services  of  an 


;  1   ; 

t 
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m  too  tax  lists ;  but  as  tne  taxes,  it  paid,  seem  to  have  been  paid 
with  deductions  at  times  on  account  of  overflows,  they  ofTered 
for  estimates.    From  the  best  information  attainable,  although 
d  or  third  hand,  the  offers  were  generally  much  in  excess  of  ^ ' 

iS  paid  at  the  time  of  latest  transfers.  Another  effort  will  be 
ortly,  and,  if  not  more  successful,  request  will  be  made  for 
lent  of  an  expert  familiar  with  the  subject,  in  accordance  with 
ion  of  the  Second  Comptroller  already  quoted,  or  application 
urts  recommended. 

nds  covering  the  proiwsed  right  of  way  are  overflowed  to  a 
)r  less  extent  every  year.  The  zero  of  the  Vicksburg  (Klein- 
ige  is  20.13  meters  (66.04  feet)  above  Cairo  datum,  and  the 
the  flood  heights  from  1872  to  1894  inclusive  is  43.77  feet  on 
e,  or  33.47  meters  (109.81  feet),  Cairo  datum.  The  whole  of  the 
ontaiuiug  the  required  lands  has  been  completely  submerged 
les  since  1872;  in  four  other  years  communication  with  the 
loints  on  Old  Kiver  was  possible  during  high  water  only  by 
lid  in  every  year  since  1872,  except  1889,  all  of  the  right  of  way 
le  higher  ground  between  Old  River  and  Barnett  Lake  has  been 
from  4  to  14  feet  or  more.  The  only  part  now  valuable  for  agri- 
ies  on  Old  Eiver,  upon  which  crops  may  be  raised  if  the  river 
rise  above  45  feet  on  the  Vicksburg  gauge  or  if  high  water 
irly  in  the  season  and  remains  up  but  a  short  time.  The  high- 
r  ever  recorded  at  Vicksburg  was  51.10  feet  on  the  gauge  in 
?n  the  levees  were  down,  and  the  highest  since  1872  was  49.05 
890.  The  least  high  water  was  34.43  feet  on  the  gauge  in  1889. 
tal  amount  of  land  required  for  a  width  of  1,000  meters,  more 
nd  a  length  along  the  middle  line  from  low  water  in  Old  Eiver 
ater  in  Lake  Centennial,  is  about  1,200  acres,  as  stated,  esti- 
;  follows : 

Acres. 

: 87 

25.81 

647.94  r       i 

indLatturo 390.20 
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tion  might  be  done  by  contract  for  less  than  $1,000,000  under  the 
method  of  "  continuing  contracts,"  but  hardly  in  any  other  way,  becanse 
not  less  than  10,000  cubic  meters  a  day  should  be  demanded,  which 
should  be  exceeded  if  ix)ssible,  and  this  would  require  not  less  than  five 
dredges  of  large  capacity,  with  attendant  plant,  working  night  and  day, 
except  Sundays,  to  finish  in  the  time  estimated  for  doing  the  work  with 
plant  owned  by  the  United  States.    The  chief  advantages  of  the  latter 
method  are  that  the  profits  are  put  into  the  work  itself;  that  there  are 
no  charges  for  insurance,  demurrage,  bank  accommodations,  etc,  and 
small  room  for  discontent  and  labor  troubles  on  account  of  long  hours, 
etc.    Besides,  after  the  plant  is  once  at  the  scene  of  operations,  it  can 
be  shifted  from  point  to  point,  according  to  the  stage  of  water  or  the 
exigencies  of  the  work,  without  friction  or  delays.     Finally,  the  excava- 
tion may  be  increased  or  reduced  as  the  state  of  the  work  may  indicate 
during  progress  or  the  stability  or  instability  of  the  banks  may  be 
demonstrated.    The  dams  and  revetment  work  can  not  be  put  under 
contract  advantageously,  and  since  it  may  be  possible  to  omit  a  cou 
siderable  portion  of  this  class  of  work — and  I  have  great  hope  that  such 
will  prove  to  be  the  case — this  amount  should  be  kept  in  reserve,  to  be 
expended  as  estimated  later  on  if  required,  or  applied  to  enlargement 
of  the  canal,  especially  in  the  harbor  of  Vicksburg. 

On  conclusion  of  the  work,  the  plant  could  be  disposed  of  most 
advantageously  to  other  works  under  the  Department. 

If  the  negotiations  for  the  lands  have  a  successful  termination  with- 
out recourse  to  the  courts,  the  limits  of  each  piece  of  property  will  be 
laid  out  on  the  maps,  and  operations  begun  to  clear  the  right  of  way 
and  to  remove  all  stumps,  logs,  etc.,  from  about  250  meters  on  each  side 
of  the  middle  line.  Range  stones  will  then  be  planted  on  each  side 
at  intervals  of  about  100  meters  and  connected  with  the  level  system, 
to  furnish  basis  for  measuring  the  excavation  as  it  progresses. 

The  question  of  jurisdiction  will  require  no  action  on  the  part  of 
Congress  or  of  the  Secretary  of  War,  the  act  in  the  Code  of  Missis 
sippi  in  regard  to  cession  for  public  purposes  having  been  amended  at 
the  recent  session  of  the  State  legislature  so  as  to  include  any  lands 
acquired  by  the  United  States  for  public  works.  The  funds  on  hand 
are  ample  for  the  purchase  of  the  lands  and  all  expenses  incident 
thereto — clearing  the  right  of  way,  grubbing,  and  the  necessary  sur- 
veys. 

Money  statement. 

^  1 

July  1,  1893,  balaiice  unexpended $65,580.w    i 

J une  30,  18^4,  amount  expended  during  liscal  year 4, 496. 06 

July  1,  1894,  baljince  unexpended 61, 084.79 

July  1,  1894,  outstanding  liabilities 2.00 

July  1,  1894,  balance  available 61,082.79 

Amount  appropriated  by  act  of  August  17,  1894: 

For  the  cut $225,000.00 

For  Vicksburg  Harbor 40,000.00 

265,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1895 326, 082. 79 

{Amount  (estimated)  required  for  completion  of  existing  project 860, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1896  860, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


)i  i  merer  on  Kea  itiver  survey,  precise  ie\ei  roa  rio.  .i,  under  varying  con- 

of  huniiility  and  temperature.     The  determinations  made  in  June  of  the  I 

year  are  by  the  U.  S.  Coast  and  Geodetic  Survey,  and  the  length  given  is 

d  of  the  total  length  of  the  rod  as  measured  by  them.     The  rod  is  nominally 

8  long,  and  to  avoid  endless  computation  it  is  necessary  to  assume  that  the 

ce  of  elevation  between  two  benches  is  the  result  of  measuring  with  a  rod 

eugth  is  the  mean  of  the  lengths  of  the  3  meters.    The  detail  determination 

he  bottom,  middle,  and  top  meter  to  be  less  than  a  meter  in  length  by  0.345, 

Qd  0.263  of  millimeter,  respectively. 

9sult  given  under  date  September  21, 1892,  was  obtained  at  this  office  by  com-  |t 

Eritb  rod  iv"  of  Mississippi  Kiver  Commission  and  Lake  surveys,  by  direct  obser- 

rith  the  level,  the  rods  being  held  alternately  on  supports  which  differed  in  ele- 

kbout  the  full  length  of  the  rod.     The  lengths  of  the  meter  on  rods  heretofore 

work  under  this  office  have  been  ascertained  in  a  like  way,  and  the  error  is 
y  no  greater  than  in  this  instance.     The  diflferenco  of  elevation  between 

ought  now,  in  strictness,  to  be  reduced  0.038  millimeter  per  meter,  but  this 
ntity  too  small  to  appear  between  successive  bonches,  and  even  between 
ide  apart  it  would  be  of  little  consideration  in  the  •presence  of  the  uncom- 
(1  error  duo  to  the  distance  run,  hence  no  change  will  bo  made, 
istance  by  level  route  from  U.  S.  Coast  and  Geodetic  boucli  at  Delta,  La.,  to 
ity.  Miss.,  was  104  kilometers,  and  from  U.  S.  Coast  and  Geodetic  bench  at 
lie,  Mi.ss.,  to  the  same  place  170.4  kilometers.  The  elevation  at  Yazoo  City, 
id  from  tho  two  directions,  differed  by  73.5  millimeters.  This  has  been  dis- 
las  a  correction  over  the  two  stretches  in  proportion  to  the  distance,  minus 
ue,  and  plus  45.6  to  the  other.  Each  bench  was  corrected  by  tho  amount 
ioucd  to  its  distance  from  tho  initial  Coast  Survey  bench.  This  was  in  ctfect, 
he  Coast  Survey  line  as  absolutely  correct  between  Delta  and  Greenville,  a 
>  of  188.85  kilometers.  What  part  of  the  error  is  jusily  theirs  can  be  approx- 
>uly  when  they  close  their  loop,  Vicksburg,  Memphis,  Corinth,  Meridian. 
2  gives  elevations  of  high  water  at  several  points,  and  Table  3  gives  those  for 
er.  The  obliteration  oF  slope  near  the  mouth  at  time  of  high  water  and  the 
ration  at  low  water  is  the  most  noteworthy  feature  of  the  tables. 
4  gives  the  elevation  of  gauge  zeros. 

gthe  fiscal  year  field  work  was*confined  to  making  eleven  borings  along  the 
he  proposed  diversion  canal,  and  measuring  and  marking  a  reference  bti«e  on 
[)w  bar  along  the  western  side  of  the  canal  in  front  of  Vicksburg.  Repeated 
ments  from  this  base,  it  is  hoped,  wiU  determine  "whether  the  fill  in  the  canal 
}  silting,  sloughing,  or  settling  of  the  banks.  The  boringwas  done  by  driv- 
ich  wrought-iron  pipes  into  the  ground,  with  the  lower  end  open,  and  when 
;anio  plugged  pulling  them  up  aud  inserting  other  x>ipc8  in  the  same  holes. 
er  surface  in  Old  River  and  Lake  Centennial  was  about  25  to  28  meters 
aire  datum  while  the  boring  was  going  on,  and  the  material  was  invariably 
i  or  thoroughly  saturated  with  water  when  brought  up  in  the  pipes  from 

at.  fifviittn-n  e%v  \\t>'\t\\Mr 
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bucklo  served  to  fasten  tbem  all  together.    The  followittg  table  gives  the  cl 
istic  measurements  of  the  gauze : 


Siovo. 

Thickncsa  of  wire. 

Width  of  meah. 

No. 
mesh. 

No. 
wire. 

Teat 
sample. 

Piece 

far- 

nUhed. 

Tost 
samplfl. 

Piece  famidhed 

by- 

Meaanre. 

Compti- 
tation. 

90 
30 
16 
12 
10 

89 
31 
26 
24 
23 

Mms. 

0.128 

(*) 
.483 
.582 
.667 

Mms. 
0.126 
.346 
.493 
.592 
.680 

Mms. 
0.176 

(*) 

1.052 
1.525 
1.949 

Mms. 

0.155 
.598 
1.090 
1.553 
2.039 

Mms. 
0.152 
.^2 
1.060 
L525 
1.975 

*  No  tost  samplcfl  scot,  and  30  mesh,  32  wiro  was  asked  for  to  get  0.5  millimeter  o] 
"Teat  samples "  were  gotten  to  sch^ct  iVom. 

The  meaning  of  the  columns  Is  plain  except,  perhaps,  that  heailcd  oomj 
which  is  useful  only  as  a  test  of  the  accuracy  of  the  others.     This  was  di 
counting  the  meshes  in  a  measured  length,  dividing  the  distance  by  the  nil 
subtracting  the  thickness  of  the  wire.    The  means  adopted  for  measuriud 
«and  meshes  consisted  of  a  slow  motion  screw  and  clamp  otf  an  instrument| 
carry  an  cyo-pieco,  borrowed  from  the  same  source,  over  the  face  of  tl 
while  with  the  same  movement  it  carried  a  piece  of  isinglass  having  ai 
marked  on  it  behind  the  gauze.     It  was  an  improvised  tiiar  micrometer, 
screw  was  rated  by  running  over  a  small  scale.     The  results  show  the 
measuring  was  accurate  enough  to  i)rove  the  sieves  sufficiently  regular 
classify  the  material  by  diameter  of  particles  within  small  limits.     Quit< 
as  can  be  determined,  the  other  two  factors,  specific  gravity  and  upward 
which  enter  into  the  question  of  transporting  by  flowing  water;  or  the 
the  stability  of  the  banks.    A  sample  from  a  boring  was  taken  from  coi 
joints  of  like  appearance,  and  after  weighing  was  placed,  in  the  top  box 
shaken.    The  portions  remaining  in  the  separate  compartments  were  thcu 
and  the  per  cent  of  each  calculated.    By  means  of  a  float  carrying  a  pan  a^ 
below  the  water,  an  approximation  was  juado  to  thesj^eciflc  gravity  of  tho 
in  each  box,  in  which  there  remained  a  sufficient  <^uantity,  to  wit,  about?  gj 
bucket  of  clear  cistern  water  at  about  70°  F.  was  used  for  the  determinntia 
method  was  adopted  in  testing  for  specific  gravity  because  tho  question  ofj 
amount  of  moisture  does  not  enter  in,  and  the  result  is  a  measure  of  deusif 
particles  which  is  a  prime  factor  in  floating.    It  is  proposed  to  test  the  maj 
angle  of  repose,  and  scour  under  the  action  of  currents  of  water. 

The  locations  and  principal  features  of  the  borings  are  shown  on  the  pre 
mitted;  the  characteristics  are  given  in  detail  in  Table  5.  The  diameters 
to  tenths  of  a  millimeter,  and  the  figures  express  sensibly  the  size  of  particU 
will  i)ass  through  the  sieves.  In  other  words,  the  tests  were  made  as  acci 
circumstances  would  permit,  and  then  decimals  in  doubt  were  discarded. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marsha! 
Aaaistant  £ni 

Capt.   J.    H.    WiLLARD, 

Corps  of  Engineer 8 J  U,  8,  A, 
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Tabee  No.  1.— Precise  Levels. 

[Obserreis:  T.  G.  Bombauer,  B.  S.  Back,  jr.,  and  Walter  11.  Polk.] 

In9tntmental  canetants, 

TABLE  A. 


KemlevoL 

Pivot  cor- 
rection for  a 
diatance  ot 
1  meter. 

Date  of  determi- 
nation. 

L.  S.No.1 

MittimeUr. 
+0. 010 
+  .018 
+  .021 

—  .016 

—  .006 
+  .014 
+  .002 

.002 
■f  .007 
+  .007 

—  .008 

Feb.  16. 1880. 
June  4. 1889. 
Oct.  17, 1889. 
Feb.  16, 1889. 
Oct.  17,  1889. 
May  29. 1889. 
Dec.  28.  1889. 
Oct.  22,  23,1890. 
Sept.  19,  20, 1892. 
June  6, 1893. 
Sept.  13, 1892. 

L.  S.No.  1 

L.S.  No.  1 

M.B.C.No.1 

M.  B.  C.  No.l 

M.B.C.  No.  2 

M.B.C.No.2 

M.  R.  C.  No.2 

R.  B.  S.  No.  1 

R.  R.  S.  No.  1 

R.  B.  S.No.2 

TABLE  B. 


Bubble  tnbe. 

Value  one 

division  for  a 

distance  of  1 

meter. 

Date  of  determi- 
nation. 

L  8.  No.  4 

MiUimeter. 
0.016 
.016 
.022 
.013 
.008 
.014 
.015 
.021 
.015 
.017 
.019 
.016 

Feb.  10. 1889. 
June  4, 1K89. 
Oct.  18. 1889. 
Feb.  10. 1889. 
July  5. 1889. 
Oct.  18, 1889. 
June  4, 1880. 
Dec.  28. 1889. 
Oct.  22,  23. 1890. 
Sept.  19. 1892. 
Juue  6, 1893. 
Sept.  13. 1802. 

J  A.  S.  No.  4 

L.  S.  No.  4 

^r.R.C.No.l 

M.  B.  C.  No.l 

M  B  C  No.l 

If  B.C  No.2    

M.B.C  No.2 

M.B.C.No.2 

R.R.S.No.1 

R,R.S.No.l 

B,B.S.No.2 

TABLE  C. 


Bod. 


II 

IV 

B.B.S.No.5 
B.  B.  S.  No.  6 


Length  of  1 
meter  on  ro4l. 


MiUimeterM. 

*  909. 866 

*  999. 890 
099.770 
099.839 


Correction 
fur  spur. 


lliUimeleri. 
+47.5 
+  48.2 
—51.5 
—51.3 


ean  of  L*a]ce  Survey  and  KiBsissippi  River  Commission  determination.    See  Mississippi  Bivu^ 
liasion  Beport,  1881,  p.  5;. 
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Table  No.  1.— Precise  Levels — Continued. 

TABLE  D. 

Length  of  Rei  Biver  survey,  precise-level  rod  Xo.  S. 


Date. 

Belative 
humidity. 

Length  of  1 
meter  on  ixnI. 

Temperature. 

Jane   9.  1894.. 
June  11,  1894.. 
June  13,  1894.. 
June  14,  1894.. 
June  14.  1894. . 

Means  . . . 

Jnne  16,  1894.. 
June  16,  1894.. 
Juuel8,  1894.. 
Juue  18,  1894.. 
June  19,  1894.. 
June  21,  1894.. 

Means . . . 

June  28,  1894.. 
June  29,  1894.. 

Per  cent. 
68 

Not  noted. 
70 
61 
61 

MiUiineUrt. 
099.  746 
099.799 
999.817 
099.  803 
099.791 

Deoreee,  O. 
19.00 
21.20 
22.70 
22.10 
2L00 

6a              099.791 

21.20 

52 
52 
46 
47 
39 
33 

999.784 
099.760 
999.680 
999.  674 
999.683 
099.609 

29.20 
29.75 
33.96 
34.65 
35.45 
37.45 

45 

999.698 

33.41 

n 

999.  817 
909.  813 

-27.35 
26.85 

Means  . . . 

999.  815 

27.10 

Sept.  21,  1892.. 

f54  !            999.706 

1 

29.40 

*  During  previous  three  days  rod  had  heen  in  a  vault  whore  the  relative  humidity  was  90  pcroen 
t  Interpolated  from  U.  S.  Weather  Bureau  record. 

Tabulated  results, 

FROM  DELTA,  LA.,  TO  KLEINSTON,  MISS. 

[Observer,  R.] 


Bench. 


C.  and  G.  survey  P.  B.  M.  No.  215 

C.  and  G.  survey  S  W.  base 

T.B.M.1 


T.  B.  M.  incline 

Peg  (a)  Louisi.ina.. 
Peg  (ft)  MisHiHHippi 
T.B.M.  West  Pass. 
Stone  »y' 


Distance — 


Between 
bench 
marks. 


Kiloi. 


From 
Delta. 


Kilos. 


2.6 
.5 
.3 

L6 
.5 
.9 


2.6 

3.1 

3.4 

5 

5.5 

6.4 


Difference  of  elevation. 


East. 


Mctert. 


S—l.  2435 

^-1.2459 

+1.2095 

—5.  3341 

—3.3064 


West. 


H-^ 


240G 


+  1.2101 
—5.  3:i73 
— 3.  3u;i6 


+3. 1107 
+4. 6131 


+3.  1085 
+4.  e2J» 


Mc« 


Meter*,  !  Meter 


-1.2 

H-1.3 
—5.3 
-3.3 

+  3.1 
+  4.6 


*  River  crossing,  mean  of  20  observations. 
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Tabulated  resulia — Continued. 

FROM  KLBINSTON  TO  LOUISVILLE.   NEW   ORLEANS   AND  TEXAS  RAILWAY   (NOW 

YAZOO  AND  MISSISSIPPI  VALLEY  RAILROAD)  BRIDGE. 

[Observer,  B.] 


Stone  *f». 
T.B.M 


P.B.M. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
5 


Bench. 


Distance — 


Between 

bench 

marks. 


Kilot. 


1.5 

1.8 

1.7 

1 

L8 

1.7 

L5 

1.9 

1.7 

1.7 

1.8 

1.8 


From 
Klein- 
ston. 


Difference  of  elevation. 


North. 


Kilot. 


1.5 
3.3 
5 
6 

7.8 
9.5 
11 

12.9 
U.6 
16.3 
18.1 
19.9 


Metert. 


+2.  9887 

+  1.3797 

-h.  1259 

— .  7572 

-.  8059 

+.  6558 

—.3788 

+  1.1095 

+2.  9122 

—3. 2560 

+.6647 

+.6227 


South. 


Meters. 


Mean. 


+2.  91>24 

+  1.38;i8 

+  .1211 

—.7546 

—.8011 

+.6545 

—.3830 

+1. 1073 

+2. 9061 

—3.2489 

+.6661 

+  .6214 


Mcleri. 


+2.9905 

+L3817 

+.1235 

— .  7559 

-.8035 

+.  6551 

—.3809 

+  1.1084 

+  2.9092 

—3.2519 

+  .6654 

+.  6220 


FROM  LOUISVILLE,  NEW  ORLEANS  AND  TEXAS  RAILWAY  (NOW  YAZOO  AND  MIS- 
SLSSIPPI  VALLEY  RAILROAD)  BRIDGE  TO  YAZOO  CITY  AND  GREENVILLE,  MISS. 

[Observei,  P.] 


P.  B.  M. 
T.B.M. 


T.B.M. 


5.. 

1.. 

2.. 

3.. 

4.. 

5.. 
RodSta.    1.. 

2.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23... 
24.. 
25.. 
28.. 
27.. 
28.. 
58... 
57.. 
56.. 
55... 
54.. 
53  A. 
53... 
52.., 
61... 
50... 
49... 
48... 
47... 
if... 
45... 
44... 
43... 
42... 


0.727 
.974 
.872 
1. 092 
1.538 
.546 
.169 
1.588 
1.406 
1.944 
1.698 
L62J 
1.491 
1.681 
1.285 
1.784 
1.340 
L013 
J.  432 
1.630 
1.075 
1.  252 
1.123 
1.415 
1.562 
1.3U8 
1.511 
1.516 
1.G74 
1.586 
1.357 
1.5:i9 
1.013 
1.548 
1.397 
1.578 
.108 
.554 
4G6 
52:j 
607 
1.514 
1.  (;66 
L672 
1.443 
1.067 
1. 438 
1.776 


1. 
1. 
1. 


20.7 

21.7 

22.6 

24.3 

25.8 

26.3 

26.5 

28.1 

29.6 

31.5 

33.2 

34.9 

36.4 

38 

39. 

41. 

42.5 

43.5 

44.9 

46.5 

48.2 

49.5 

50.0 

52 

53. 6 

54.9 

5C.  4 

57.9 

59.6 


3 
1 


1 
5 

7 
2 


01. 

62. 

64 

65. 

67. 

68.6 

70.2 

70.3 

70.9 

72.4 

7:{.9 

75.6 

77.1 

78.8 

8'X  4 

81.9 

82.9 

84.4 

86.2 


-3. 


3354 
3611 
6457 
9866 
4642 
7380 
0399 
0462 
9166 
1994 
3817 
2526 
0102 
llf3 
3472 
0476 
2206 
0233 
9261 
5245 
4779 
7031 
3723 
2962 
6579 
2439 
GOJl 
0405 
40  ^i 
4964 

— .  :j713 


+  . 

+. 

-10. 

+. 

+  10. 
+  2. 

-^4. 

—2. 
—  1. 

• 

—2. 

+5! 
—5. 
—5. 

+2. 
+. 

+. 

+  . 

+  . 

+  ' 
+  . 


+  . 

+. 

-\-. 

—2. 

+  . 
-I-. 
+. 

* 

+  • 

+ 

+'. 


0870 
7230 
4093 
(>})13 
2281 
2i37 
4911 
1008 
2365 
5212 
05:{6 
802S 
3317 
35;J0 

7594 
1732 


+. 

+  . 
—10. 

-f. 
+  10. 
+2. 
+4. 
—2. 
— 1. 

—2. 

+  6! 
— 5. 
—5. 
+  2- 

+. 


t+. 

+. 
+. 

+' 
+  . 


+  . 

+. 
*+. 
2, 

+  . 
+. 

+  . 


3353 
3a30 
6455 
9905 
4586 
7383 
0263 
6406 
9139 
1992 
.'1849 
2585 
0080 
1095 
3526 
0509 
227U 
0226 
9231 
5213 
4803 
7051 
3772 
2947 
6561 
2449 
0042 

4001 
4974 
3701 
0850 
7254 
4090 
0066 
2227 
2410 
4879 
1079 


— .  2  :91 


+  * 


5l6i 
0541 
7970 

:r6i 

3552 
2237 
7610 
175C 


-3.  3354 

—.3620 

+.6456 

— .  9886 

+  .4614 

—10.  7386 

+  .0331 

+  10.6434 

+2.  9152 

+4.1993 

—2.  3833 

—1.2556 

— .  0091 

—2. 1124 

-.  3499 

+5.  0492 

-5.  2283 

—5.  02.':0 

+2. 0240 

+  .5229 

— .  4791 

+  .7041 

+  .3748 

+.  2954 

+  .6570 

+.2444 

— .  GU2G 

i  . Gi60 

+  .4018 

~.  4969 

— .  3707 

+  .0864 

+.  7245 

+.4692 

—2.  0040 

+.2J54 

+.  24:8 

\- .  4805 

+  .  1074 

— .  2378 

5188 

(1538 

7;)iK) 

— .  33 1;) 

+.  3541 
+.22:2 
— .  70  .2 
+  .1741 


+ 
+. 


'Mean  of  two detomiinatious. 


tMeaii  of  four  determinations. 
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Tabulated  resulU — Continaed. 
FROM  LOUISVILLE,  NEW  ORLEANS  AND  TEXAS  RAILWAY,  ETC.— Continnod. 


Bench. 


-tT 


T.B.M.  41 

40 

39 

38 

37 

36. 

85 

34 

33 

32 

31A 

31 

30 

P.B.M.  13 

T.B.M.208 

207 

206 

205 

204 

203 

202 

201 

200 

190 _ 

198 

197 

198 

195 

194 

193 

192 

191 

190 

189 ; 

188 

187 

186 

185 

184 

183 

182 

181 

180 

179 

178 

177 

170 

175 

174 

173 

172 

171 

170 

160 

108 

167 

1G6 

165 

164 

163 

162 

161 

160 

159 

158 

157 

156 

155 

154 

153 

152 

P.B.M.  23 

T.B.  M.  151 

150 

*  Moan  of  two  determinations. 


Distance — 


Between 
bench 
marks. 


Prom 

Klein- 

ston. 


Kilos. 

Kilos. 

1.620 

87.8 

1.447 

89.2 

2.030 

01.3 

1.286 

92.6 

1.500 

94.1 

1.578 

95.6 

1.510 

97.1 

1. 218 

08.4 

1.142 

09.5 

1.717 

101.2 

1.293 

102.5 

.158 

.  102.7 

.920 

103.6 

.398 

104 

1.571 

105.6 

1.339 

106.0 

1.539 

108.4 

1.500 

109.9 

1.618 

111.6 

1.639 

113.2 

1.652 

114.9 

1.587 

116.4 

1.733 

118.2 

1.671 

110.8 

1.346 

121.  2 

1.564 

122.8 

1.616 

124.4 

1.604 

126 

1.672 

127.7 

1.734 

129.4 

1.263 

130.6 

1.  582 

132.2 

1.520 

133.8 

1.924 

135.7 

1.589 

137.3 

1.558 

138.8 

1.005 

140.4 

1.600 

142 

.812 

142.  8 

1.652 

144.5 

1.524 

146 

1. 558 

147.6 

1.518 

149.1 

1.200 

150.4 

1.976 

152.4 

1.246 

153.6 

1.512 

155.1 

1.588 

156.7 

1.250 

158 

1.744 

160 

1.766 

161.5 

1.687 

16.3.1 

1.703 

164.9 

1.678 

166.5 

1.886 

168.4 

1.533 

170 

1.040 

171 

1.711 

172.  7 

1. 6:o 

174.4 

1.882 

176.2 

1. 442 

177.7 

1.803 

179.5 

1.678 

181.2 

1.608 

182.8 

1.584 

184.3 

1.729 

186.1 

1.  592 

187.7 

.879 

188.5 

1.635 

190.2 

1.612 

191.8 

1.623 

193.4 

1.597 

195 

.606 

195.6 

L704 

197.3 

Difference  of  elevation. 


North. 


Meters. 

—.9010 

-f  1.1268 

—.4642 

—.6687 

+  .8130 

+.8710 

*-.6425 

—.4129 

+.3430 

+  1.3841 

-4.4501 

+.3985 

+7.0005 

—4. 8607 

+1.8584 

+3. 6420 

—4.9303 

+2. 2532 

*—  1.  5748 

+.6196 

+.4920 

+.2990 

+.7411 

-1.0331 

+.1017 

—1.1227 

+.  9132 

— . 1833 

+.  4017 

+.  9330 

—.1666 

—.6330 

—.2801 

+2. 0342 

—1. 1403 

+.4131 

+  .3833 

+.3720 

— . 3919 

—.1214 

+  .7084 

+  .2301 

—.5580 

+  .5127 

+  .5950 

—.2113 

—.2460 

+  .  4286 

— . 7281 

+.4435 

—1. 0932 

+  1.5411 

*+.1402 

+.6003 

+  .3887 

— .  0763 

+  .0768 

+.2601 

+.  0140 

—.2868 

+1.5830 

—.1360 

— . 7107 

+. 4701 

— .  0334 

—.2556 

+  .0440 

+.2446 

— . 1072 

+.7184 

—.3583 

+  1.6746 

—1.7124 

+.2823 


South. 


Meters. 

—.0056 

+  1.1291 

—.4503 

— .  0728 

+.8081 

+.8082 

— .  6470 

—.4147 

+. 3440 

+  1.3835 

—4.4530 

+  .3003 

+  7.9080 

—4.  8613 

+  1.8588 

+3.6462 

—4. 0312 

+2.2583 

—1.  5760 

+.6256 

*+.4872 

+.  2075 

+.  7417 

-1.0314 

+.1029 

—1.1263 

+. 0173 

—.1857 

+.  3975 

+.9337 

*— .1600 

—.6323 

—.2850 

+2.0389 

*-l.  1360 

+.4244 

+.3806 

+.3771 

— .  3903 

t-.1171 

+  .7105 

+.2423 

—.5525 

+.5008 

+.5924 

—.2084 

—.2419 

+.  4300 

—.7263 

+.4432 

— L0022 

+1.5353 

+.1301 

+.0036 

+.3836 

— . 0720 

+.0752 

+.2746 

+.0184 

.-.28S4 

+1.5H41 

— .  1412 

—.7155 

+.4821 

—.0309 

*— .  2578 

+  .0401 

+-.2476 

—.1963 

+.7187 

—.3623 

+-1.6751 

—1.  7118 

+  .2863 


Mean. 


Meters. 

—  9033 

+l.]3n 

—.4618 

— .6j(« 

+  .8110 

+.869G 

—.0450 

—.4138 

+.3435 

+  1.3833 

—4.4548 

+  .3944 

+7.0072 

-  4. 8610 

+  1.8586 

+3.6441 

—4.0338 

+2.2558 

—l.  5757 

+.6236 

+  .4896 

+.2982 

+.  7414 

—1.0322 

+.1023 

—1. 1245 

+.  0152 

—.1845 

+.3996 

+.9338 

—.1636 

—.6326 

—.2870 

+2.0366 

— L1382 

+.  4212 

-+■3864 

+  .3750 

—.3911 

-.  1192 

+  .7094 

+  .2407 

—.5582 

+.5112 

+  .5937 

—.2098 

—.2440 

+.4293 

—.7272 

+  .4434 

-1-0927 

+  1.53S2 

+  .1396 

+  .60-3) 

+.3862 

—.0744 

+  .0760 

+.2718 

4.0168 

—.2876 

+1.5838 

—.1390 

— .  7131 

+-.4806 

—.0322 

—.2567 

+  .0470 

+.2461 

—.1968 

+.7188 

— .36H3 

+1.6743 

—1.7121 

+  .2d43 


*  Moan,  of  four  determinations. 
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Tabulated  reaultt — Continaed. 
:FR0M  LOUISVILLB,  KEW  ORLEANS  AND  TEXAS  RAILWAY.  ETC.— Contlnned. 


Bench. 


Diatanco — 


T.B.M.  149 

148A 

148 

147 

146 

145 

144 

143 

142 

141 

140 

139 

138 

137 

136 

135 

134 

133 

132 

131 

F.B.  M.    18 

T.B.  M.130 

129 

128 

127 

126 

125 

124 

123 

122 

121 

120 

119 

118 

117 

116 

115 

114 

113 

112A 

112 

Ill 

•      110 

109 

108 

107 

106 

105 

104 

103 

102 

101 

Coast  and  Geotlotic  Surrey,  P.  B.  M.  No.  1. 


Between 
bench 
markH. 


Eaot. 
1.421 

.610 
1.061 
1.631 
1.569 
1.710 
1.445 
1.638 
1.663 
1.701 
1.741 
1.441 
1.779 
1.661 
1. 339 
1.728 
1.772 
1.593 
1. 234 
1.766 
1.450 

.329 
1.742 
1.606 
1.662 
1.545 
1.G93 
1.664 
1.608 
1.788 
1.  341 
1.702 
1.610 
1.584 
1.674 
1.416 
1.265 
1.691 
1.599 

.785 

.640 
1.489 
1.498 
1.279 
1.185 
1.684 
1.703 
1.098 
1.022 
1.358 
1.408 
1.528 
1.272 


From 

Klein. 

ston. 


Kilos. 
198.7 
199.4 
200.4 
202.1 
203.7 
205. 4 
206.8 
208.4 
210.1 
211.8 
213.6 
215 
216.8 
218.4 
219.8 
221.5 
223.3 
224.9 
226.1 
227.9 
229. 3 
229.6 
231.4 
233 
234. 7 
236.2 
237.9 
239.6 
241.2 
243 
244.3 
246 
247.6 
249.2 
250.9 
252.  3 
253.5 
253.2 
2.56. 8 
257.6 
258.  3 
259.8 
261.3 

262.  5 

263.  7 
265.4 
26r.  1 
268.2 
269.8 
271.2 
272.6 
274.1 
275.4 


Difference  of  elevation. 


North. 


South. 


Meter*. 
+  .0074 

*— .  3761 
—.3121 
—.3846 
— .  7591. 
+  .5052 
—.6946 
— .  8532 

—1. 2.'J59 
+.0475 
— . 5717 
— .  3421 

+  1.1519 
—.5689 
—.1529 
+  .5751 
— .  3832 
+.  5706 
+  .2932 
+  .2837 

+2.  2227 
+  .2673 

—3. 0206 
— . 1527 

+  1.5772 
+.1180 
—.0498 
+  .3581 
+.0539 
— .  7985 
— . 7525 
—.5208 
—.1101 
— .  0605 
— .  1067 
—.1105 
+.2263 
+  .1945 
— .  0547 

+  1.7081 
—.8087 

+  1.2111 
+  .4876 

—1. 1482 

t-1. 1291 

—.2114 

+  1.7290 

—1.  C474 
+  .7823 
+.4504 
— .  1527 

+  1.2099 

+1.  3833 


MeterM. 

+.0025 

*-.  3776 

—  3150 

—.3870 

— . 7597 

+.5007 

— .  6985 

—.8540 

—1. 2393 

+.0430 

— . 6779 

*— .3384 

+  1.1450 

— .  5670 

—.1545 

+.  .'J6J»8 

— .  38.59 

+  .5702 

+.  2883 

+  .2772 

+2.  2204 

+  .2690 

—3. 0226 

— . 1502 

+  1.5706 

+.1200 

*— .  0459 

+.  3617 

+.6493 

—.7982 

— .  7518 

— .  5233 

—.1156 

—.0587 

-.  1128 

*— .  1094 

+.  2262 

+  .1972 

—.0497 

+  1.70JJ8 

—.8112 

+  1.2i)62 

.  +.4871 

—1. 1488 

—1.  1271 

— .  2131 

+  1.7229 

— 1.C458 

+.  7829 

+  .4477 

— . 1579 

+ 1.  2071 

+  1.3808 


Mean. 


Mflert. 
+.0050 
— .  3769 
—.3138 
—.3858 
— .  7594 
+.5030 
-.6966 
— .  8536 

—1.  2376 
+.  0452 
— .  .'>748 
^.  3402 

+1.1488 
—.5682 
-.  1537 
I  . 5724 
—.3846 
+ .  5734 
+.  2908 
+  .2804 

+  2.  2216 
+.2082 

—3.  0216 
-.1514 

+  1.5739 
+  .1190 
— .  0478 
3599 
6.316 
7984 
— .  7522 
-.  5220 
—.1128 
— . 0596 
—.1098 
—.1100 
+.  2202 
-I  .  1958 
— .  0522 

+1.7060 
—.8100 

+  1.2086 
+  .4874 

-1.1485 

-1.1281 
— .  2122 

+1.  7260 

-1.6466 
+ .  7826 
+.  +J90 
— . 1553 

+  1.2*85 

+  1.3820 


+  . 

+. 


*  Mean  of  iwo  determinations. 


t  Moan  of  three  determinations. 


DESCRIPTIONS    AND    ELEVATIOXS   OF    PRECISE    BKNCH   MARKS    FROM    DELTA,    LA.,    TO 

YAZOO   CITY  AND   GREENVILLE,  MISS. 

Note. — All  bench-mark  monuments,  when  notothorwisc  described,  consist  of  pieces 

U.  S. 
of  litncstono  46  centimeters  square  and  15  centimeters  thick,  marked      o      with 

B.  M. 
spbcrical-headed  copper  bolts  leaded  in  upper  faces,  and  buried  1.2  meters  under 
;rroHiid,  access  being  given  through  12-centimeter  iron  pipes  sot  on  top.     Each  pipe 
ba»  »  cast-iron  cover,  fastened  by  a  horizontal  bolt  through  cap  and  pipe.     The  cap 

U.  S.  E. 
lias  a  small  boss  and  the  letters       o        raised  on  top.     Elevations  arc  expressed  in 

B.  M. 
lueteFB  above  the  Cairo  datum  and  apply  to  the  top  of  the  bolt  in  tVie  wuCVex^oxiVi^ 
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rttone.  Elevation  of  boss  of  pipe  can  be  fonnd  in  any  case  by  adding  1.24  meters  to 
elevation  of  copper  bolt. 

C.  and  G.  8.  P.  B.  M.  215:  For  description  see  Report  Chief  of  Engineers,  1883,  p. 
2676.     Elevation,  34.084. 

107 
M.  R.  C.  Stone  Line  Point      - :  Stone  at  Kleinston  110  meters  from  river  bank,  9C 

meters  east  of  sawmill,  56  meters  east  of  narrow-gauge  railroad,  60  meters  north  o 
railroad  running  down  to  cotton  sheds  on  river  bank,  and  on  a  line  of  broken  leve 
extending  back  to  bigh  ground.  It  is  1,565  meters  above  oil  mill  and  1,178  metei 
below  compress.     Elevation,  33.013. 

P.  B.  M.  1 :  Is  crosscut  in  stone  on  east  side  of  national  cemetery  gate,  Vick 
burg,  Miss.,  placed  to  hold  gate  when  open.     Elevation,  37.508. 

P.  B.  M.  2:  Is  on  east  side  of  public  road,  about  3  kilometers  above  Vicksbor^,  1 
W.  H.  Hundermark's  store,  2.6  meters  from  northwest  comer  of  3'ard,  16.4  niet<c 
from  southwest  corner  of  3'ard,  and  31.92  meters  from  center  of  Yazoo  and  Mississip 
Valley  Railroad  track  ou  approximate  per]>eudicular  to  same.     Elevation,  35.580. 

]^.  K.  M.  3 :  Is  to])  of  head  of  large  spike  driven  in  north  side  of  brick  smokestack. 
tr'in  on  Blakely  plantation,  about  5  centimeters  from  ground.     Elevation,  39.910. 

P.  B.  M.  4 :  Is  in  northwest  corner  of  cabin  yard  on  left  bank  of  Yazoo  River,  abd 
130  meters  southwest  of  south  end  of  Yazoo  and  Mississippi  Valley  Railroad  brid.| 
and  20  meters  from  top  of  river  bank.     Elevation,  34.853. 

P.  B.  :M.  5:  Is  crosscut  and  marked  "  U.  S.  B,  M."  on  capstone  of  south  end  pier 
west  side  of  Yazoo  and  Mis8is8i]>pi  Railroa<l  bridge.     Elevation,  38.276. 

P.  B.  M.  6:  Is  ou  left  bank  of  Yazoo  Kiver,  almost  opposite  mouth  of  Steele  Ba^< 
in  nortlienst  comer  of  E.  C.  Cordwcnt^s  yard.  Belle  Isle  plantation.  Elevatic 
.34.536. 

P.  B.  M.  7:  At  Calmar  post-office,  Warren  County,  Miss.    Is  in  southeast  corntT 
gnni en  attached  to  and  on  north  side  of  i>ost-otiice,  rented  (1892)   by  J.  H.  Adic 
and  belonging  to  1).  M.  Legg's  store  and  post  oilice.     It  is  about  1  kilometer  souti 
east  of  Adams  Landing  on  Yuzoo  Kiver.     Elevation,  37.183. 

P.  B.  M.  8:  In  Yazoo  County,  Miss.,  opposite  L' Argent,  70  meters  from  left  bank  < 
Vazoo  Kiver.  Is  in  the  west  comer  of  calf  lot  across  the  public  road  from  an 
belonging  to  cabin  on  Indian  mound,  which  is  opposite  the  mouth  of  Big  Sunflovre 
Kiver  and  on  (iilrutha  plantation.     Elevation,  31.939. 

r.  15.  M.  9 :  At  L'Argent,  Sharkey  County,  Miss.  Is  in  the  southeast  comer  of  cot 
ton  lot  adjoining  landing  warehouse  nnd  about  25  meters  from  right  top  banko 
Vnzoo  Kiver.  Is  about  15  meters  southwest  of  L'Argent  store  and  50  meters  wuth 
eaKtofgin.     Elevation,  32.997. 

P.  H.  M.  10:  At  .Sat  itia,  Yazoo  County,  Miss.  Is  in  northeast  comer  of  yard  o 
union  church  and  nusonic  lodge  (Satartia  Lodge,  No.  176)  at  corner  of  Plum  aa< 
Perry  streets.     Elevation,  35.768. 

P.  B.  M.  11:  At  Enola,  Yazoo  Countv,  Miss.  Is  in  the  northeast  comer  of  yard  t4 
'?.  n.  Saiinder'a  dwelling,  about  8  meters  south  of  J.  F.  Powell's  store  and  about  ^ 
:neters  north  of  R.  I).  ??aunder's  store.     Elevation,  36.420. 

P.  B.  M.  12:  At  Vazoo  City,  Yazoo  County,  Miss.  Is  in  north  corner  of  yiird  i< 
•  oiinty  conrt-liouse.     Elevation,  41.887. 

P.  B.  M.13:  At  Yazoo  City,  Yazoo  County,  Miss.  Is  in  north  comer  of  yard  t< 
rity  ]>iiblic  nehool  biiihling.  School  is  near  intersection  of  Washington  and  Mail 
stnetH.     Klevation,  37. 'M5. 

r.  !!.  M.2f>:  At  Bee  Lake,  Hohnes  County,  Miss.  Is  at  north  corner  of  Illinois 
Central  Railway  d<^i)ot.     Elevation,  38.944. 

P.  B.  M.28:  At  Tchula,  Holmes  County,  Miss.  Is  crosscut  ou  top  of  sontlieaal 
hult  bidding  roller  to  southeast  pier  of  drawbridge  over  Tchula  Lake.  Elevation 
40.086. 

I*.  B.  M.  27:  At  Tchnla,  Holmes  County,  Miss.  Is  in  east  comer  of  yard  to  Tchal 
Hecfon  house  belonging  to  the  Illinois  Central  Railway.     Elevation,  40.924. 

P.  H.  M.26:  At  Sitlon,  Letiore  County,  Miss.  Is  in  northwest  corner  of  yard  t 
Sidon  section  house  belonging  to  the  Illinois  Central  Railway.  It  is  about  35  mctei 
hr>nlh  ol  the  depot.     Elevation,  43.358. 

P.  B.  M.25:  At  Greenwood,  Letlorc  Coimty,  Miss.  Is  in  north  comer  of  yard  \ 
'recnwood  section  house  belonging  to  the  Illinois  Central  Railway.  It  is  about  ' 
Tnet«*rs  east  of  the  depot.      I'levatiou,  44.228. 

V.  B.  M.  24:  At  Greenwood,  Leflore  County,  Miss.     Is  in  west  corner  of  yard 
Lellore  County  court-house  at  corner  of  Front  and  Cotton  streets.    Elevation,  45.42 

P.B.  M.  23:  At  Fort  Loring,  Leflore  County,  Miss.  Is  cross  cut  in  stone  copii 
'»n  the  north  end  of  the  east  pier  supporting  the  Georgia  Pacific  Railway  dra' 
hridgo  ov<'r  Yazoo  River.    It  is  at  the  northeast  corner  of  the  iron  rest  plate  and 

U.  S. 
marked        X  Elevation,  47.037. 

P.  B.  M. 
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P.  B.  M.  22 :  At  Fort  Loring,  Leflore  County,  Mi88.  Is  in  fence  corner  of  fences 
dividing  railway  right  of  way,  public  road,  and  small  garden,  on  McLemore  and 
Baird's  place.  It  is  aboat  12  meters  south  of  the  Georgia  Pacific  Kailway  track  and 
6 meters  west  of  the  right  top  bank  of  Yazoo  River.     Elevation  45.178. 

P.  B.  M.  21 :  At  Itta  Bena,  Leflore  County,  Miss.  Is  in  southeast  corner  of  yard 
aroond  Letulah  school,  and  is  about  2.5  meters  from  east  fence  and  1.5  meters  from 
aouth  fence.    Elevation,  44.166. 

P.  B.  M.  20:  About  750  meters  northwest  of  Baird,  Sunflower  County,  Miss.  Is 
about  18  meters  east  of  the  south  end  of  the  Georgia  Pacific  Kailway  approach  to 
bridge  over  Sunflower  River.  It  is  in  the  northwest  comer  of  yard  belonging  to 
house  occupied  by  E.  B.  &  G.  B.  Wade  and  owned  by  J.  J.  Oliver.  Elevation,  41.778. 
P.  li.  M.  19:  On  right  bank  of  Sunflower  River,  Sunflower  County,  Miss.  It  is 
abont  14  meters  west  of  north  end  of  Georgia  Pacific  Railway  trestle  approach  to 
drawbridge  over  Sunflower  River,  and  in  southeast <'omer  of  yard  to  cabin  occupied 
by  Buck  Willis  on  W.  A.  Pollock's  plantation.     Elevation,  41.050. 

P-  B.  M.  18:  About  1  kilometer  northwest  of  Baird,  Sunflower  County,  Miss.  The 
point  is  marked  by  a  cross  cut  on  top  of  and  on  west  end  of  south  pier  of  the  Georgia 
Pacific  Railway  bridge  over  Sunflower  River.  It  is  0.80  meter  irom  south  edge  of 
pier;  0.23  meter  south  of  track  on  pier;  0.78  meter  from  west  edge  of  pier;  and  0.4 

U.  S. 
meter  west  of  joint  in  stone.     It  is  marked       X         Elevation,  44.596. 

B.  M. 
P.  B.  M.  17:  At  Indianola,  Sunflower  County,  Miss.     Is  in  southwest  corner  of  the 
pounds  around  the  county  court-house.     Elevation,  41.862. 

^<  B.  H.  16:  At  Heathman,  Sunflower  County,  Miss.    It  is  at  west  end  of  young 
1)018  d'arc  hed^^o  between  board  and  wire  fences  in  front  of  yard  belonging  to  resi- 
dence of  J.  A.  Crawford.    It  is  2  meters  northeast  of  northeast  corner  of  his  store  and 
5nieter8  south  of  the  Georgia  Pacific  Railway  track  (main  line).    Elevation,  41.754. 
P.  B.  M.  15:  At  **Tho  Bogue,"  Washington  Countj',  Miss.     It  is  in  south  corner  of 
yard  to  cabin  occupied  by  John  Bailey  (colored)  on  Bob.  Ingram's  place.    It  is 
aboQt  1  meter  from  left  top  bunk  of  Bogne  Falaya;  about  40  meters  northwest  of 
the  Georgia  Pacific  Railway  trestle  across  the  Bogue.     It  is  directly  opposite  the 
Kinhonseon  the  right  bank  and  about  75  meters  southeast  of  the  highway  bridge. 
Klevaiioii,  41.060. 

P.  B.  M.  14  :  At  Stoneville,  Washington  County,  Miss.  It  is  in  the  east  corner  of 
orchard  belonging  to  house  occupied  liy  A.  Jones  and  belonging  to  J.  C.  Greenley. 
Orchard  is  between  house  and  grocery  store  belonging  to  Yuen  Sing  &  Co.  It  is  0.7 
n>etcr  from  front  fence  and  0.4  meter  from  porch  of  store.    Elevation,  43.348. 

P- and  G.  s.  P.  B.  M.  1:  (Greenville.)  (For  description  see  Progress  Report 
Miasiuaippi  River  Commission,  1882,  p.  2187.) 

Taulk  2. — High-water  marks  on  Yazoo  Rivera  MiesUaippu 
[Elevatiou  in  meters,  Cairo  datum.] 


Locality. 

1852. 

1858. 

1874. 

1882.      1883. 

1884. 

1690. 

1891. 

1892. 

38.  CO 
45.90 
4o.  27 

1893. 

B«inl  (Snnflower  River) 

40.50 
44.96 

45.73 

36.81 

{{'wnwood 

•40.13 

•46.13   •46.40 

46.76     46.45 

45.61 

'wt  Loring 

42.63 

Y^iooCitv.  .               

1 

39.50 

37.23 
36.82 
36.63 

37.26 

36.80 

36.25 

t*oia....: 

: 

Stiirlia ! 

38.80 
38.62 

35.93 

35.53 

LakcDifk...           

L' Argent 

36.55 
35.06 
35.88 
35.  C9 

35.53 
35.08 

35.56 
35.31 

3516' 

35.06 
34.70 

35.47 
35.28 
35. 27 
35.21 

'34.' 88 

35.  06 

T.  A  if.  V.  R.  R.  bridce 

35.34 

36.50 

36. 26 

35.  33 

Chickasaw  Bavon 

35. 33 

i  nt'  mil<5  down  ChickoMiW 

«•••••. 

36.17 

35.87 

Bnyou. 
Hoiith  of  Yaso4>  River 

f35.29 

VickNburcr. ..   .••..•.«..•••• 

'  *  *    "  * 

34.06 

34.98 

33.48 

35.06 

34.85 

^ liifonuAtion  furnished  by  Mr.  J.  K.  Allen,  Greenwood,  Miss.,  who  has  been  liviuK  tliure  since 

I85t. 
f  Two  miles  up  Yazoo  River. 
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Tablk  3. — Low-icater  marks  on  Yazoo  River,  MianBsijppi. 
LOW-WATER  MARKS  OF  1891. 


Locality. 


Distance 
from   Ya- 
zoo and 

MiRAlB- 

afppi  Val- 
ley R.  R. 
bridge. 


STazoo  City 

Tazoo  and  Mlsalssippi  Volley  Railroad 

bridse. 
VicksDurg 


KUo§. 

6.0 

36.5 


Eleva- 

tiOD, 

Cairo 
datum. 


MeUra. 
27.93 
21.93 

19.37 


Date. 


Nov.  7, 8 
Xov.  17  . 


Xov.16  18 


LOWEST  ASCERTAINED  WATER  OF  1892. 


Remarka. 


Yazoo  City 

Yazoo  and  MissisHippi  Valley  Railroad 

brldpo. 

Head  of  Old  River 

Do 

Wrong  End  of  Old  River 

Willow  Bayou -. 

2.C  kilometera  abovo  mouth  ot  Yazoo 

River. 

Mouth  of  Yazoo  River 

Mississippi  River  at  mouth  of  Yazoo 

River. 

Vicksburg 

Do 


0.0 

13.8 
13.8 


24.8 
26.7 

29 
29.3 

36.5 
36.5 


28.  U 
21.95 

2L93 
21.89 
21. 8d 
21.10 
21.04 

20.33 
20.11 

19.89 
19.82 


Oct.30-Nov.  1. 
Oct.  24 


Oct  26 
Oct.  31 
Oct.  31 
Oct.  27 
Oct.  28 

Oct.  28 
Oct.  28 

Oct.  28 
Oct.  30 


Lowest. 


Lowest. 


LOWEST  ASCERTAINED  WATER  OF  1893  FROM  GAUGE  RECORDS. 


Baird  (Sunflower  River) 

Fort  I.oring 

Yazoo  City 

Do 

Satartia 

L'Arpcnt 

Vicksburg 

Do." 


31.33 
34.80 
28.21 
28.14 
25.16 
24.32 
20.25 
20.25 


Oct.  21 Record  incomplete. 

Oct.  21 Do. 

Oct,  24-28 

Nov.  3-9 Lowest. 

Oct.  24-28 Record  incomplete. 

Oct.  24-28 Do. 

Oct.  28, 29 ^T  „«.««* 

Nov.18,20 ij^Lowcst. 


Table  4. — Elevation  of  zeros  of  gauges  on  Yazoo  River,  Mississippi. 


Localitv. 


B.iird  (on  Sunflower  River) 

Fort  Lorin g 

Vazoo  City 

Do.: 

Satartia 

L '  A  rgeii  t 

Yazoo  and  MiHHisaippi  Valley  Railroad  bridge. 

Cli  icka.saw  Bayou 

Hoadof  Old  River 

Wrong  End  of  Old  River 

Willow  Bayou 


Established  by— 


TJ.  S.  Engineers  .... 

do 

do 

U.  S.  Signal  Service 


XT.  S.  Engineers 


.do 
.do 
.do 
.do 
.do 
.do 


Elevation, 

Cairo 

datum. 


Meters. 

3L42 
34.71 
38.45 
27.13 
25.47 
24.11 
Cairo  datum. 

Do. 

Do. 

Do. 

Do. 


I 
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V    II. 
IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

Tchdla  Lake  or  liiver  is  the  iiamo  g^iven  to  the  east  and  uarrowe 
branch  of  the  Yazoo  Kiver,  where  it  divides  in  passing  Honey  Islam 
It  is  wholly  within  Holmes  County,  Miss.,  and  is  abotit  00  miles  lon| 
Honey  Island  is  about  100  miles  above  the  mouth  of  Yazoo  River,  an 
fertile  plantations  join  each  other  along  its  banks,  theirannual  produc 
being  estimated  at  about  20,000  bales  of  cotton.  When  thewateri 
high  enough  to  enable  the  Yazoo  and  Tallahat<!hee  steamboats  tocros 
the  bars  they  make  trips  through  the  lake. 

In  accordance  with  requirements  of  river  and  harbor  act  of  Marc 
3, 1879,  an  examination  of  the  lake  was  made  that  year  with  a  viewt 
its  improvemeut,  and  the  principal  obstructions  to  navigation  wer 
found  to  be  snags  and  logs  in  the  lower  part,  and  leaning  timber  an 
shore  snags  along  both  banks,  from  the  head  to  the  foot  of  the  islam 
The  project  contemplated  removing  these  obstructions  to  permit  ligh 
draft  boats  to  enter  the  lake  earlier  in  the  season,  and  the  estimate 
cost  was  $10,000  if  done  in  one  low-water  season.  (Report  Chiefs 
Engineers,  1880,  pp.  1350, 1351.)  Theworkisof  such  nature  that  it  mu! 
be  gone  over  to  remove  obstructions  that  are  added  from  time  to  tim 

The  appropriations  have  been  as  follows: 

By  act  of — 

March  3, 1881 f!3>C 

AuKU8t2,1882 2,5 

Julys,  1884 1,5 

August  5, 1886 2,( 

August  11,  1888 -. 3»t 

September  19,1890 3,( 

July  13,  1892 3»( 

Total ia( 

Operations  have  boen  carried  on  by  hired  labor.  Work  commeuo 
at  the  head  of  the  lake  July  16,  1881,  and  was  carried  down  to  the  fcK 
suspended  September  8, 1881,  and  consisted  of  cutting  and  giriUii 
leaning  timber  and  removing  the  worst  snags.  It  was  resumed  attl 
mouth  September  1 ,  1882,  and  carried  up  to  the  head  of  the  lake,  ai 
sunpended  the  middle  of  November,  1882.  Nothing  was  done  the  fi 
lowing  season,  as  no  funds  were  available,  but  December  22, 1884,  wo: 
was  resumed  at  the  head  of  tbe  lake  and  carried  down  to  the  foot,  ai 
suspended  February  11,  1885.  The  next  work  was  done  by  the  U. 
snag  boat  Meigs,  which  was  employed  December  10-25, 1886,  and  Ap 
11-30,  1887,  in  removing  the  heavier  obstructions  and  clearing  a  got 
navigable  channel  00  feet  wide  for  a  distance  of  44  miles.  Februa 
1-10, 1880,  the  Mei(/8  was  employed  again,  and  worked  from  the  foot 
the  head  of  the  lake  and  back,  removing  the  heavier  obstructions,  aft 
whicli  operations  were  suspended  until  the  water  should  fall  sufficiently  f 
a  chopping  party  to  commence  clearing  the  banks;  but  as  a  favorah 
opportunity  for  advantageous  expenditure  of  the  small  balance  avail 
ble  was  not  presented  during  the  following  season,  nothing  was  doi 
until  December  10, 1800,  when  the  Meigs  was  used  for  the  succeediJ 
ten  days  in  removing  snags,  tree  slides,  etc.,  from  the  channel.  Angfl' 
18, 1801,  a  chopping  party  commenced  work  at  the  head  of  tbe  lal^* 
and  continued  down  stream  to  Dunbarton,  about  15  miles  above  th 
mouth,  where  it  was  suspended  December  16, 1891,  the  available  ftin^ 
being  exhausted.  Operations  during  this  period  consisted  of  cleariD 
the  brush,  which  had  grown  so  rapidly  and  to  such  extent  that  in  ma^' 
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places  the  channel  did  not  exceed  50  feet  in  width,  cutting  shore  snags 
and  logs,  felling  and  girdling  leaning  timber  on  both  banks,  and  remov- 
ing snags  from  the  channel.  Ko  work  was  done  during  the  fiscal  year 
ending  June  30, 1893. 

This  work  gave  greater  ease  and  safety  to  the  passage  of  boats,  but 
the  period  of  navigation  was  not  prolonged;  in  fact,  it  was  reported 
that  the  bars  at  head  of  the  lake  and  below  Marcella  were  enlarging 
gradually,  so  as  to  require  a.  little  higher  stage  of  water  each  year  to 
enable  boats  to  pass  through  the  lake. 

Ijlo  work  was  done  during  the  fiscal  year  ending  June  30,  1894;  but 
it  is  intended  to  apply  the  available  balance,  as  soon  as  the  water 
reaches  a  low  stage,  to  the  removal  of  snags  and  logs  in  the  channel, 
cutting  leaning  trees  and  brush  along  the  banks,  and  building  inex- 
pensive brush  wing  dams  at  the  bars  with  the  material  cut.  Opera- 
tions should  extend  from  foot  to  head  of  the  lake,  as  new  obstructions 
are  added  every  year. 

With  the  balance  available  and  the  amount  which  probably  will  be 
appropriated  by  the  pending  river  and  harbor  a<5t,  it  is  believed  that 
the  work  needed  can  be  done  so  thoroughly  as  not  to  require  further 
attention  for  some  years. 

Money  statement. 

Jnly  1, 1893,  balance  unexpended .' $2, 946. 18 

Jtily  1, 1894,  outstanding  liabilitiea 9.00 

July  1,1894,  balance  available 2,937.18 


COMMERCIAL  STATISTICS. 

The  lake  was  reported  navigable  from  January  1  to  April  15  during  the  fiscal  year. 
^<  of  ttem^^heel  atMmboats  that  navigated  Tokula  Lake  in  the  fi»oal  year  1894. 


Nttne. 


g*i>kiCornwaU 


Tonnage. 

Length. 

Feet. 
140 

95 
111 

S3 

Bieadth. 

Depth. 

Draft. 

Round 
trips. 

Light. 

Loaded. 

232.4 
40.88 

100.7 
45.5 

Feet. 
20 
)8 
22 

16 

Feet. 
4.6 
3 

3.5 
3 

Ft.  In. 
2      3 
1      4 
1    10 
1      6 

FL  In. 
5      2 

3  0 

4  0 
2      6 

10 

2 

10 

Passen* 
gera. 


191 

1 

40 


Summary  of  commerce  reported. 


Articles. 


'>>ttOB 

2?^«> 

^'^lUneona 


Total 

^tlaated  value. 


l893-'94. 

1892-'93. 

1891- '92. 

Tone. 
1,300 
2,650 
37 
3,530 
710 
1,300 
1,120 
1,110 

Tons. 

1,102 

1.805 

26 

1,270 

Tons. 

1,350 

2,505 

24 

1,460 

815 
310 
750 

1,055 
1,110 
1.360 

11,757 

6,078 

8.864  I 
$537,000 

$684,000 

$243,000 

1890- '91. 


Tons. 

1,500 

2,  lUO 

27 

1,230 

3,015 

5iK) 

600 

700 


10,  'J72 
$492, 000 


.The  Yazoo  branch  of  the  Illinois  Central  Railroad  from  Parsons,  on  the  Yallabnsha, 
^•/ackson,  Miss.,  runs  parallel  to  the  lake,  and  also  has  a  tap  line  from  Tchnla  to 
"Remain  line  at  Durante  and  hae  diverted  a  large  amount  of  the  business  formerly 
^one  by  steamboats. 
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V  12. 
IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  headwaters  of  TallahatcLee  River  are  in  Tippah  County,  in  nor 
ern  Mississippi,  whence  it  flows  in  a  general  southwesterly  directi 
through  the  counties  of  Union,  Lafaj-ette,  and  Panola,  joins  Coldwal 
Eiver  in  Quitman,  and  then,  as  the  main  stream,  flows  in  a  southei 
direction  through  Tallahatchee  and  Leflore  counties,  and  unites  wii 
the  Yallabusha  in  forming  Yazoo  River. 

Under  river  and  harbor  act  of  June  18,  1878,  an  examination  w 
made  that  year,  and  the  project  based  thereon  contemplated  impro^ 
ment  of  low-water  navigation  of  the  river  from  its  junction  with  t 
*  Coldwater  to  the  mouth,  a  distance  of  about  100  miles,  by  removal 
snags,  sunken  logs,  and  leaning  timber,  and  the  wreck  of  the  steam 
Star  of  the  West,  8  miles  above  the  mouth.  The  estimated  cost  of  ti 
work  was  $40,000,  if  completed  in  two  consecutive  low-water  season 
(Report  Chief  of  Engineers,  1879,  pp.  982-986.) 

The  following  appropriations  have  been  made: 

By  act  of—  •  By  act  of— 

March  3,1879 $6,000  August  11,  1S88 $5,(X 


JiincU,  1880 9,000 

March  3, 1881 3,000 

Aiigust2, 1882 3,000 

July  5,188-1 3,000 

August  5,  1886 3,500 


September  19,  1890 5,(K 

July  13,  1892 5,0( 

Total 42,5< 


1 


By  the  terms  of  the  acts,  $5,000  of,  the  appropriation  of  1880,  $2,0C 
of  the  appropriation  of  1881,  and  all  of  the  appropriation  of  1882  wei 
required  to  be  expended  above  the  mouth  of  Coldwater  to  BatesvilU 
in  the  part  known  as  the  Little  Tallahatchee,  which  was  not  include 
in  the  original  project  or  estimate  of  cost. 

The  improvement  was  commenced  at  the  mouth  September  18, 187- 
by  the  U.  S.  snag  boat  Florence^  carried  upstream  to  within  20  miles  < 
Sharkey  Lauding,  and  suspended  November  20,  1879.  Operatioi 
during  this  period  consisted  of  the  removal  of  leaning  timber,  whic 
obstructed  navigation  at  all  stages.  Work  with  the  Florence  wfi 
resumed  the  latter  part  of  August,  1880,  at  Pecan  Point,  continue 
down  to  the  moutii,  and  suspended  October  18,  1880.  For  the  stretc 
of  river  above  mouth  of  Coldwater  to  Batesville  a  flatboat  was  bui 
and  fitted  up  with  necessary  machinery,  and  work  commenced  earl 
in  October,  1880,  at  the  mouth  of  Coldwater,  continued  upstream  1 
Batesville,  and  was  susi)ended  at  the  close  of  January,  1881.  Oj>er 
tions  consisted  of  removing  snags,  log.^,  leaning  timber,  rafts,  ai^ 
drift  piles.  This  work  was  resumed  at  Batesville  June  4,  1881,  ai 
between  that  date  and  August  0.  1881,  was  carried  down  to  mouth 
Coldwater.  During  this  period  tlie  river  was  very  low,  and  in  plac* 
blocked  with  drift,  through  which  a  channel  was  cut  wide  enough  f 
boats  to  pass  at  a  good  stage  of  water.  From  the  mouth  of  Coldwat 
the  boat  dropped  downstream,  removing  the  principal  obstructions, 
far  as  i)racticable  with  the  limited  amount  available,  on  tLe  way,  ai 
thoroughly  clearing  a  bad  stretch  of  river  near  Pecan  Point,  complain  < 
of  by  steamboat  men,  after  which  work  was  suspended  about  the  mi 
die  of  September,  1881.  Under  the  act  of  1882  work  was  resumed 
Batesville  September  15,  carried  down  to  within  6  miles  of  the  moa 
of  Coldwater,  and  suspended  November  30,  1882.  Owing  to  lack 
funds  nothing  was  done  the  following  season,  but  from  l^ovember  1 
December  6, 1884,  the  U.  S.  snag  boat  Meigs  was  employed  in  thorougb 
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clearing  tbe  obstructions  in  the  lower  part  of  the  river  for  a  distance 
of  about  25  miles  above  the  mouth.  Work  with  the  Meigs  was 
resnmed  under  the  next  appropriation,  December  1, 188G,  but  Decem- 
ber 27  the  boat  was  withdrawn  on  account  of  high  water  until  May  11, 
1887,  after  which  work  was  continued  until  June  10.  1887,  and  carried 
from  the  mouth  to  Sharkey  Landing  before  the  funds  wore  exhausted. 
No  work  was  done  the  following  year,  no  funds  being  available;  but 
May  lS-31  and  June  13-17,  1880,  the  Meigs  again  worked  over  the 
lower  river  as  high  as  Williams'  wood  yard,  18  miles  below^  Sharkey, 
suspending  operations  the  latter  date  of  account  of  high  water.  Novem- 
herS  to  December  24, 1880,  the  Meigs  was  employed  between  the  mouth 
and  Cassity  Bayou,  one-half  mile  below  Sharkey.  Under  the  act  of 
1890,  the  Meigs  entered  this  river  November  1, 1800,  and  worked  rapidly 
op  to  Sharkey  Landing,  as  it  was  desired  to  carry  operations  to  the 
mouth  of  Coldwater  before  the  water  should  fall.  The  boat  reached  a 
point  G  miles  above  Sharkey  November  7,  but  found  the  water  too  low 
to  go  farther  and  turned  back,  and  was  eJtnployed  on  the  40  miles 
below  Sharkey  until  November  17.  On  the  latter  date  a  slight  rise  set 
in,  and  the  work  was  carried  up  to  Mead  Landing,  at  the  mouth  of 
Tillatoba  River,  about  25  miles  above  Sharkey,  until  November  25, 
1890,  During  the  remainder  of  November  the  boat  worked  in  the 
lower  part  of  the  river.  Nothing  further  was  done  until  June  15, 1801, 
when  the  Meigs^  which  had  been  working  in  the  Yazoo,  entered  this 
stream  and  worked  for  six  days,  removing  tree  slides,  etc.  During  the 
ttionth  of  October,  1801,  the  snag  boat  Meigs  was  emi^loyed  in  the  lower 
50  miles  of  the  river  until  the  funds  available  were  exhausted.  Under 
the  act  of  1802  the  Meigs  worked  over  the  river  below  Sharkey,  and 
thenco  upstream  to  the  mouth  of  Coldwater,  having  been  employed 
September  5-30, 1802,  and  April  6-26, 1803. 

The  work  from  1870  to  the  end  of  the  fiscal  year  1803  resulted  in  great 
benefit  to  navigation  of  the  river  below  Sharkey  Landing,  enabling 
steamboats  to  run  to  the  latter  place  the  year  round,  while  before  the 
improvement  commenced  there  was  navigation  for  only  about  six 
inonthsofthe  year.  While  the  project  contemplated  work  from  the 
jnouthup  to  the  junction  of  the  Coldwater  and  Little  Tallahatchee, 
kittle  was  done  above  Sharkey  Landing,  for  the  reason  that  the  available 
funds  were  not  sufficient  to  extend  operations  farther,  and  because  the 
steanilK)at  interest  reported  that  boats  would  not  go  above  that  land- 
^"g  except  to  make  occasional  trips  into  Coldwater  River  at  high  stages 
^l^t*n  navigation  was  as  good  and  about  as  safe  as  in  the  lower  part  of 
"*«  streaui.  In  1800,  however,  the  steamboat  men  requested  that 
^PWions  be  extended  above  Sharkey  to  the  forks. 

The  work  in  Little  Tallahatchee  River  above  mouth  of  Coldwater  to 
»atesville  resulted  in  no  benefit  to  navigation  or  commerce,  as  there 
"W  been  little  or  no  trade  in  that  part  of  the  stream,  since  the  war. 

^^uring  the  fiscal  year  ending  June  30, 1804,  little  work  could  be 
p^e  with  the  small  balance  available,  operations  having  been  as  fol- 

|heU.  8.  snag  boat  Meigs,  P.  R.  Starr,  master,  entered  the  Talla- 
J*^Wiee  September  14, 1803,  and  was  employed  in  removing  obstructions 
^  Navigation  of  that  river  until  September  26,  when  it  returned  to  the 
^azoo.  .  Operations  extended  from  the  mouth  up  to  Cassity  Bayou, 
^^'^  half  mile  below  Sharkey  Landing,  and  consisted  chiefly  of  the 
removal  of  tree  slides,  of  which  there  was  a  large  number,  and  so  exten- 
V^  at  places  that  there  was  not  room  for  the  snag  boat  to  pass.  At 
^"^  sawmill  below  Glendora  the  channel  was  obstructed  by  rafts  of 
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saw  logs,  fifteen  to  twenty  of  which  had  to  be  shifted  to  enable  the 
Meigs  to  proceed  upstream.     Owing  to  insecure  fastenings  many  he«avy 
logs  had  loosened  from  the  rafts  and  sunk  below  the  mill,  and  all  in  the 
channel  were  removed.    At  Minter  City  6  large  snags  and  2  sunken 
cribs  of  timber  (containing  21  logs),  which  had  lodged  on  the  wreck  of 
the  steamer  Lake  City  (sunk  August,  1892),  were  removed.    The  wreck, 
from  which  the  machinery  had  been  removed  in  April,  1893,  and  the 
hull  partly  broken  up,  was  moved  to  the  opposite  side  of  the  river  and 
turned  bottom  up,  close  inshore,  out  of  the  way  of  navigation.    At 
Albion  Landing,  about  a  mile  below  Cassity  Bayou,  an  immense  tree, 
which  had  slid  into  the  river  and  fallen  across  the  channel,  was  removed. 
The  following  is  a  summary  of  the  work  done,  viz: 

Snags  puUed 83 

Stumps  removed 146 

Shore  snags  cut 176 

Logs  removed  from  channel 266 

Leaning  trees  cut ^. 580 

Trees  girdled 2,566 

Square  yards  willows  and  brash  cut 150 

Wreck  removed,  viz:  Steamer  Lake  City  at  Minter  City. 

This  work  put  the  river  in  good  navigable  condition  for  the  time,  bat 
should  be  repeated  as  soon  as  possible  to  remove  obstructions,  which 
are  added  continually,  and  the  stretch  above  Sharkey  to  the  mouth  of 
Coldwater  should  bo  worked  over  thoroughly. 

There  can  be  no  doubt  that  the  work  done  has  been  of  great  beiieft.x 
to  navigation  from  the  mouth  to  Sharkey  Landing,  but  with  the  smaW 
amounts  appropriated  nothing  could  be  attempted  beyond  the  remorsi-1 
of  the  worst  obstructions.    In  1879  it  was  estimated  that  the  obstr»^«- 
tions  below  tlie  mouth  of  Coldwater  could  he  removed  in  two  consec"*!- 
tive  seasons  of  low  water  at  a  cost  of  $40,000.    The  appropriati(>'«^ 
during  a  period  of  fit  teen  years  aggregate  $42,500,  of  which  the  lat^^ 
required  $10,000  to  be  expended  on  a  part  of  the  river  not  included    i^ 
the  project.    New  obstructions  are  added  every  year  by  sliding  ar»  <* 
caving  banks,  and  the  shifting  and  scouring  of  the  channel  exi)0»^^ 
others  on  the  bottom  or  lodges  them  upon  the  bars.    A  snag  hp^j; 
should  be  used  each  year  to  remove  obstructions  in  the  channel,  bu^ 
the  appropriation  should  be  large  enough  to  permit  the  systematic 
clearing  of  the  Thanks,  and  the  sum  of  $10,000  can  be  expended  t^ 
advantage  in  this  way  in  one  season  of  low  water  and  result  inperma* 
nent  benefit  to  navigation. 

Money  statement. 

July  1,  1893,  balance  unexpended •. $947.44 

Jnue  30,  1894,  amount  expended  during  fiscal  year 937.  fe 

July  1,  1894,  balance  unexpended 9.M 

July  1,  1894,  outstanding  liabilities 6.50 

July  1,  1894,  balance  available 3. 05 

(  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL   STATISTICS. 


This  river  was  navigable  to  Sharkey  Landing  the  whale  year,  and  during  high 
stages  to  Coldwater  River. 

List  of  atei'n-wheel  vteatnboats  that  navigated  Tallahatchee  River  in  fiscal  year  1S94. 


• 

o 
u 
es 

§ 

H 

_ 

232.40 
133.00 

• 

•*» 
bO 

a 

Feet. 

140 
inn  9 

• 

g 

C3 

Depth. 

Draft. 

Between— 

« 

••* 

• 

t 

Kanie. 

■  JS 

he 

i 

o 

a 

O 
« 

24 
64 
10 

a 

04 

Blank  s  Com  well . . . 
John  K.  Allen 

Feet. 

29 
24 
18 
20 
18 

IG 

17.7 

Feett. 
4.6 
4.2 
3 

3.6 
3.1 

3 

3.9 

Ft.  in. 
2    3 
1    8 
1    i 

Ft.  in. 
5    2 
4    0 
3    0 

Yazoo  Kiver  ami  Sharkey 

do.' 

210 
180 

X^m  A  re  -  r    - -  - 

40.88  1  95 
97. 78     92 

do 

1 

John  M.  Abl>ott 

Not  renorted 

H .  "M ,  To"wm»«^nil 

89.70 
45.50 

116.7 
93 

New  Orleaua  and  Coldwater      1 

River. 
Yasoo    Citv    and    Coldwater  '    4 

Ferd  R 

1    6 
1     4 

2  G 

3  0 

Uncle  Blllie 

79.81  :  88 

Rirer. 
Towin^I  between  Greenwood 
and  Tallahatchee  and  Cold- 
water  rivere. 

Summary  of  commerce  reported. 


Articles. 


Cotton 

Cckttuu  seed 

Uiden  and  akina 

Liv«$  atock 

Lumber 

Stavea 

Pniv  i>>iona 

Grain 

Saw  loga... 

Miacelffineoaa  .. 

Total 

Eattoiated  value 


180a-'04. 


Tons. 

4,338 

7,300 

3 

30 

1,400 

14,346 

4,700 

6,100 

49,500 

5,100 


92.817 


f2, 372, 000 


1892-*93. 


Tons. 

3,141 

4,400 

3 

30 

1,30(» 

3,447 

3, 450 

1,800 

26,700 

4,100 


48,371 


t008,000 


1801-'g2. 


Ton*. 

5.588 

8, 257 

53 

31 

1.188 

3.204 

5,571 

6.725 

24, 473 

0,320 


180O-'91. 


Ton». 

4,000 

6,000 

5 

32 

1,424 

9.245 

4,200 

4,800 

19,000 

5,000 


53,706 


60,  419 
$2, 428,~00(r      |2, 115, 000 


The  Yazoo  and  Mississippi  Valley  Railroad  has  a  branch  line  from  Clarksdale,  Miss., 
to  Mintor  City,  on  the  Tallahatchee,  which  will  be  extended  to  connect  with  the 
Georgia  Pacific  near  Greenwood;  and  the  Georsia  Paciiio  and  Illinois  Central  rail- 
roads at  Greenwood  are  competitors  for  the  trade  of  the  Tallahatchee  River. 


V  13. 
IMPROVEMENT  OF  STEELE  AND  WASHINGTON  BAYOUS,  MISSISSIPPI. 

Steele  Bayou  has  its  source  in  Swan  Lake,  in  Washington  County, 
Miss.,  flows  in  a  general  southerly  diiection,  forming  the  outlet  of  Lake 
Washington,  with  which  it  is  connected  by  Washington  Bayou,  a  stream 
about  7  miles  in  length,  and  enters  Yazoo  Kiver  about  1!^  miles  above 
its  mouth.  Its  course  is  parallel  to  the  Mississippi  and  its  length  about 
85  miles;  the  fall  is  slight  and  the  stream  is  not  navigable  except  when 
the  Mississippi  is  high  enough  to  fill  the  lower  portion  witli  back- 
^^rater. 

All  examination  of  Steele  Bayou  from  its  mouth  to  Swan  Lake  ^?k& 
made  under  river  and  harbor  act  of  August  2,  1882,  and  in  3v\\\\3L«ti[, 
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1883,  tlio  officer  iu  charge  reported  adversely  to  the  improvement. 
(Eeport  Chief  of  Engineers,  1884,  pp.  1360-1362.) 
The  following  appropriations  have  been  made,  viz: 

By  act  of— 

July  5, 1884 12,500 

August  5, 1886 2,500 

August  11, 1888 2,500 

September  19, 1890 2,500 

July  13, 1892 2.500 

Total 12,500 

The  act  of  1884  y)rovided  for  improving  Steele  Bayou  alone;  Wash 
ington  Bayou  has  been  included  in  subsequent  appropriations.  The 
project  contemplates  removing  snags,  stumps,  drift,  and  leaning  tim- 
ber to  improve  high-water  navigation. 

Woric  with  a  chopping  party  was  commenced  at  the  foot  of  Siran 
Lake  November  1, 1884,  was  carried  down  to  the  mouth  of  the  bayou 
and  suspended  February  11,  18S5,  and  consisted  of  the  removal  of  tne 
principal  obstructions  only.     It  was  resumed  November  1,  1886,  at  the 
head  of  Washington  Bayou,  continued  down  Steele  Bayou  about  40 
miles,  and  8usi)ended  early  in  January,  1887,  by  high  water;    Nothing 
was  done  the  following  season,  as  the  unexi>cnded  balance  was  not 
sufficient  to  resume  work.    February  1 1 ,  1889,  a  steamboat  was  hired  and 
employed  for  sixteen  days  in  removing  obstructions  below  the  mouth 
of  Washington  Bayou  down  to  within  8  miles  of  the  mouth,  and  was 
then  withdrawn  on  account  of  high  water.    July  12-17,  1889,  a  light- 
draft  steamboat  was  employed  to  remove  obstructions  from  Bon  Eagle 
Plantation  down  to  the  mouth,  about  22  miles.     Under  the  act  of  181H), 
the  U.  S.  snag  boat  Florence  was  sent  into  Steele  Bayou  February  8, 
1891,  and  worked  until  the  end  of  that  mouth,  when  it  was  withdrawn 
on  af!Count  of  high  water.    Operations  extended  from  the  mouth  up  to 
the  foot  of  Poindexter  Island,  about  50  miles.    From  December  21,  ISDli 
to  February  12,  1892,  a  chopping  party  carried  work  from  the  nioutli 
upstream  about  22  miles  before  the  available  balance  was  exhausted. 

From  1884  to  the  end  of  the  fiscal  year  1893  Steele  Bayou  was  worked 
over  twice  from  Swan  Lake  to  the  moutli,  and  the  obstructions  i*^ 
Washington  Bayou  were  removed  in  188G,  resulting  in  greater  easeati^^ 
safety  to  steamboat  navigation  at  high  stages,  but  operations  were  t>y 
no  means  thorough,  on  account  of  the  small  appropriations. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1894.  A-* 
soon  as  practicable,  the  work  of  removing  obstructions  to  high-vrat^^ 
navigation  will  be  resumed,  and  will  continue  until  the  funds  availat^l® 
are  expended. 

The  following  extract  from  my  report  of  1893  remains  applicable  *^ 
this  work : 

The  region  bordering  the  upper  part  of  Steele  Bayon  and  Washington  and  8\r  -^^ 
lakes  furnishes  the  principal  products.     The  lower  part  of  the  bayou  is  subject 
overflow  from  backwater,  and  not  much  laud  iu  the  vicinity  is  cultivated.    1 
west  side  of  Lake  Washington  is  near  the  Mississippi,  and  a  loop  line  of  the  Ya^- 
and  Mississippi  Valley  Railroad,  from  Coahoma  to  Rolling  Fork,  passos  between  S\r  ■ 
Lake  and  Lake  Washington,  and  diverts  the  main  traffic  from  tlie  bayou  before  ni^*^ 
igation  opens. 

Steamboat  navigation  in  Steele  Bayou  was  not  commenced  until  1879,  and  sii^^ 
the  construction  of  the  railroad  in  1884  it  has  decreased  steadily,  until  for  sovc^^^ 
years  past  the  trade  has  amounted  to  little  or  nothing.  In  view  of  the  limited  co^^ 
mercc  to  bo  benefited  and  the  cost  of  maintaining  the  work  by  the  removal  of  n^^L 
obstructions  a<lded  from  time  to  time,  it  is  not  iJelicvcd  that  any  further  awoi^^^ 
'on  be  expended  profitably  for  the  improvement  of  this  stream,  and  estimates  0^ 
^-* ^f^  jj^YQ  omitted. 
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Money  statement. 

y  1,  1893,  balance  unexpended $2, 443. 57 

no  30,  1894,  amount  expended  during  fiscal  year .31 

ily  1,  1894,  balance  available 1 2,443.26 


COMMERCIAL   STATISTICS. 

Steele  Bay  on  is  considered  navigable  only  when  there  is  a  stage  of  33  feet  or  above 
fttVicksburg.     During  the  fiscal  year  the  river  was  at  or  above  that  stage  July 
1-9, 1893,  February  16  to  March  11,  and  March  13  to  May  5, 1894. 
There  was  no  steamboat  in  Steele  Bayou  during  the  year. 

Summary  of  commerce  reported. 


Articles. 

189S-'94. 

1892-'93. 
Tons. 

1891-'92. 

1890-'91. 

Tons. 

1 

50 

150 

125 

1889-90. 

Cotton 

Tons. 

Tons. 

9 

190 

1,335 

50 

Tons. 

g 

Cotton  seed * .  - . 

70 
60J 

340 

Siirlojp 

1,500 

MlwellaDeoas 

Total  down  freight 

Return  freight 

1,500 

070 

1,584 
100 

326 
3U0 

354 
350 

Total 

1,500 

070 

1,084 

026 

7M 

Kitiniated  value 

$6,500 

$4,000 

$10,  000 

$16,  000 

$50,0C6 

• 

V  14. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

^  Big  Sunflower  bas  its  source  in  Mud  Lake,  Coahoma  Conntj^,  Miss., 
-J  miles  from  Friar  Point,  on  the  Mississippi,  flows  in  a  general  jsouth- 
^ly  direction,  and  enters  Yazoo  liiver  about  45  miles  above  its  mouth. 
During  extreme  bigb  w^ater  it  is  navigable  to  Clarksdale,  about  280 
""lies  above  the  mouth;  but  Faisoiiia,  about  144  miles  above  the  mouth, 
<Jramarily  is  considered  the  head  of  navigation. 

.  ^Dcler  river  and  harbor  act  of  June  18, 1878,  an  examination  of  this 

''jver  wasina^le,  and  the  project  based  thereon  contemplated  the  removal 

0*  suagg^  sunken  logs,  and  leaning  timber  obstructing  navigation,  and 

wilding  wing  dams  to  scour  a  channel  from  3  feet  to  40  inches  deep 

QpfSh  Oliphant  Bar  and  Muscle  Shoals,  at  an  estimated  cost  of  $60,000. 

jj  .p|'*'^nt  Bar  begins  at  the  mouth  of  the  river  and  extends  upstream  15 

,,^J  Muscle  Shoals  begin  about  38  miles  above  the  mouth  and  extend 

'5;[[^«'Un  about  5  miles.    (Report  Chief  of  Engineers,  1879,  pp.  982-984.) 


% 


'^  following  appropriations  have  been  made: 


Jn^^^3,1879 $20,000 

^,^^^14  1880 8,000 

An  *^^ 3, 1881 4,000 

jJ?J^8t  2, 1882 5,000 

i^y  5,1884 5,000 

^'*SU8t5,1886 5,000 


By  act  of— 

August  11, 1888 $5,(V0 

September  19, 1890 5,  000 

July  13,1892 5,00 

Total 62,00r 


boat    '^P^^^^'^'^^i^t'  commenced  in  the  fall  of  1879.    A  lights 
lS7a  ^^  chartered  September  11  and  employed  until  N< 


draft  steam 
ovember  27. 
jja^'>  in  removing  snags,  logs,  etc.;  building  10  wing  dams  ac  Oliphant 
>  ^hich  increased  the  depth  of  water  to  3  feet  where  there  U^d  \i^i«\\ 
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but  18  jnclies,  and  3  wing  daius  at  Muscle  Shoals.  These  dams  were 
inexpensive  structures  of  light  piles  and  brush,  but  answered  the  pur- 
pose for  wliich  intended.  Work  was  resumed  June  19, 1880,  witb  a 
light  draft  steamboat  hired  for  the  purpose,  and  continued  until  Deceni- 
bcT  4,  1880,  when  it  was  Suspended  by  high  water.  During  this  period 
operations  were  carried  from  the  mouth  up  to  Faisonia,  and  consisted. 
of  removing  snags  and  logs  from  the  channel,  leaning  timber  aloiigtlie 
banks,  and  building  wing  dams  at  Callao  and  Vicl:  Landing,  wbicli 
increased  the  depth  of  channel  from  18  inches  to  3J  feet.  The  iiestl 
season  a  chopping  party  commenced  the  removal  of  leaning  timber  and 
snags  at  Clarksdale,  June  10, 1881.  This  work  was  carried  downstreanc 
until  June  24,  when  the  party  was  moved  down  to  Faisonia,  where oper 
ations  ceased  in  1880.  From  June  29  to  September  15, 1881,  workwaJ 
carried  from  Faisonia  upstream  to  Dougherty  Ferry,  after  wLidi  thi< 
force  was  transferred  to  the  lower  river  and  employed  in  removinl 
obstructions,  repairing  the  dams  at  Callao  and  Vick  Landing,  and  build 
ing  new  dams  at  Shell  Ridge,  until  work  was  suspended  by  high  water 
October  27,  1881.  In  1882  a  chopping  party  commenced  work  Aiigiis 
20  and  continued  until  the  latter  part  of  January,  1883,  from  Staudiiij 
Stump  upstream  to  Clarksdale,  including  all  the  upper  river  tbat  ha< 
not  been  worked  over  previously.  Nothing  was  done  the  foUowiiil 
season,  as  no  appropriation  was  made.  Under  the  act  of  1884  aliglit 
draft  steamboat  was  chartered  October  12  and  employed  in  the  lowc 
river  until  December  21,  1884,  removing  snags,  logs,  etc.,  and  buildial 
and  repairing  wing  dams  where  needed.  This  work  was  8ui)pleiueiite< 
by  operations  of  the  U.  S.  snag  boat  Meigs,  January  1-18,  1885.  Froi^ 
June  14  until  August  26, 1887,  operations  were  continued  below  Faisoui 
by  means  of  a  light-draft  steamer  hired  for  the  purpose,  and  a  force  c 
25  to  30  men,  removing  obstructions  from  the  channel  and  buildin 
wing  dams  where  needed  at  the  shoals.  June  7  to  July  7  and  Septem 
ber  1  to  9,  1889,  a  steamboat  was  emjilo^'ed  in  going  over  thcwor 
below  Faisonia,  removing  obstructions  and  building  and  repairing  daiD 
January  10  to  February  13, 1891,  the  U.  S.  snag  boat  Meigs  wasemploye 
in  the  river  below  Faisonia,  but  was  withdrawn  the  latter  date  on  accoui^ 
of  high  water.  In  addition  to  the  removal  of  obstructions,  brush  dan 
were  built  by  the  Meigs  at  head  of  Muscle  Shoals  and  at  Hollywoc 
Bar.  The  water  remained  too  high  to  resume  work  until  thelatterp* 
of  May,  but  June  1,  1891,  the  snag  boat  Florence  was  sent  into  tti 
river  and  worked  until  the  end  of  the  month  removing  obstructio-i 
between  the  mouth  and  a  point  18  miles  above  Faisonia.  August  18-3 
1891,  the  small  balance  available  was  expended  by  the  snag  boat  Flo 
ence  in  removing  obstructions  between  the  mouth  and  Faisonia*  J» 
uary  31  to  March  25, 1893,  the  U.  S.  snag  boat  Meigs  worked  over  ti 
river  between  the  mouth  and  Faisonia  and  removed  a  large  number 
obstructions. 

From  the  foregoing  r^sum6  it  will  be  seen  that  the  work  from  1871^ 
the  close  of  the  fiscal  year  1893  extended  over  the  navigable  part 
the  river,  from  Clarksdale  to  its  mouth,  though  little  has  been  di> 
above  Faisonia  since  1882,  as  it  would  have  resulted  iu  no  benefit 
commerce  or  navigation  to  improve  the  upper  river  and  permit  tl 
lower  to  remain  obstructed,  the  appropriations  made  having  been  ti 
small  for  work  over  the  whole.  It  has  been  the  endeavor  to  obtain  tb 
best  results  within  the  i^ieans  provided  by  keeping  the  lower  ri^® 
open  the  year  round,  with  a  view  to  extending  navigation  upstream  tc 
Lehrton  or  higher  as  the  work  progresses.  Before  the  improverfW^; 
commenced  the  river  was  navigable  for  light  boats  about  six  monthso: 
the  year;  now  it  is  navigable  the  year  round,  but  difficult  and  danger- 
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ons  at  low  stages  on  account  of  shoals,  snags,  and  sunken  logs.  Larger 
boats  are  used  and  make  the  trips  in  little  more  than  half  the  time 
required  formerly,  and  freight  rates  are  reported  to  be  50  per  cent  less. 
The  lands  along  the  river  have  been  cleared  and  settled  rapidly  of  late 
years,  which  is  attributed  partly  to  the  improved  navigation. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1894,  as 
the  balance  available  was  too  small  to  permit  it. 

The  following  extract  from  my  report  of  1891  remains  applicable  to 
this  work : 

It  is  rccommondcd  that  futaro  appropriatious  ahall  not  restrict  expenditures  to 
desipated  stretchej)  of  river  in  order  that  the  funds  may  be  applied  where  the 
work  18  needed  most  and  where  it  will  yield  the  ^eatest  benefit  to  navigation. 

The  estimate  of  $66,000,  made  in  1879,  for  the  improvement  of  this  river  (p.  984, 
fieport  Chief  of  En<;ineer8,  1879)  did  not  contemplate  doing  the  work  at  irregalar 
inUrvals  extending  over  a  period  of  fifteen  years,  as  it  will  with  the  nsual  appro- 
priations, bnt  was  made  with  a  view  to  finishing  it  in  not  more  than  three  or  fonr 
consecQtive  seasons.  As  new  obstructions  are  added  from  time  to  time,  it  is  impossi- 
ble to  make  any  definite  estimate,  but  if  an  ai^propriation  oruot  less  than  $^,000 
is  made  it  can  be  spent  to  advantage  and  with  economy  in  one  or  two  low- water 
seasons  and  result  in  greater  benefit  to  navigation  and  work  of  a  more  lasting 
ciuracter  than  a  larger  sum  by  small  allotments  every  other  year. 

Money  statement, 

July  1, 1893,  balance  unexpended $697. 09 

Jnne  30, 1894,  amount  expended  during  fiscal  year 4C.  72 

Jnly  1, 1894,  balance  unexpended 656. 37 

Jaly  1,1894,  outstanding  liabilities 13.33 

Mv  1, 1894,  balance  available 643.04 

SAmonotthatcanbeprofitablj^  expended  in  fiscal  vear  ending  June  30, 1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867andof  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  river  was  navigable  to  Woodburn,  80  miles  above  the  mouth,  the  entire  year, 
•nd  to  Faisonia,  144  miles  above  the  .mouth,  from  October  18, 1893,  to  May  20, 1894. 

Litt  of  steamboaU  that  navigated  Big  Sunflower  River  in  fiscal  year  1894. 


Name. 


J«I»aP.ABeB 

IJetAre 

^''^  Bailey 

^•H.Sargent 

^.A.II«idrickB 
(towbottt.) 


^«»wn  Point 

JJWmii 


2 


Stern- 
wheel. 
...do.. 


..do 

..do 

..do 
..do 
..do 


..do 
Tug 


133.00 

40.88 

100.74 

85.46 

81.86 

45.50 

150.14 

157.06 
27.74 


a 


Feet. 
130.2 

05 

111 

116.2 

108 

03 

123 

135 

75 


1 

pq 


Feet. 
24 

18 

22 

22.4 

22.5 

1C 

25 

25 
16 


P« 


Feet. 
4.2 

3 

3.5 

4.3 

4.2 

3 

4.2 

4 
6 


Draft. 


^ 

M 


Ft.  in. 
1      8 

1      4 

1    10 

1    10 


1 

2 

2 
7 


G 

2 

0 
0 


1^ 


Ft.in. 
4      0 


3 
4 

3 


0 
0 


2 

4 

5 

8 


6 

4 

0 
0 


Between — 


Ylckabnrg  and  Fai- 

Honia 
Vicksburg,  "Wood- 

bum,  and  Lehrton. 
Yazoo    Cit}^    and 

Campbellsville. 
VioksDnrg  and  Lebr- 

ton. 
Vicksbnrg   and 

CampbellsTille. 
Not  reported 


Yaxoo  C  i  ty  and 
Campbellsville. 

Yi  cksbnrg  and 
CampbellBville. 

do 

Yicksbnrg  and  Daw- 
son Bajon. 


s 

• 

■«.» 

ta 

a 

3 

§ 
2 

o 

OS 

M 

Oi 

15 

00 

15 

111 

30 

200 

0 

•  «  •  • 

C 

■  «  •  « 

10 


21 
2 


110 
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Summary  of  commerce  reported. 


Articles. 


1893-'94. 


._  . 


Cotton 

Cotton  8oed 

Hides 

Live  stock 

Saw  logs 

Lamber 

StavoH 

Miscellaneous 

Total  flowu  freight  . . 
Koturn  freight 

Total 

Estimated  value 


Tons. 

2.400 

6,700 

12 

38 

5.G50 

780 

9,405 

2,050 


2(5,035 
4,285 


1892-'93. 


1891 -'92.    I     1800- '91. 


188»-'a0. 


Tons. 

2.699 

5,250 

19 

250 

19,000 

1,130 

9,840 

1,068 


30,276 
4,023 


30.320 


$988,000 


43,299 


$893,000 


Tons. 

4,118 

5.450 

12 

205 

21,835 

006 

4,430 

2,549 


30,565 
7,489 


47,054 


$1,354,000 


2,375 
3.500 


70 

15,400 

920 

3.219 

2,027 


27,511 
4,473 


31.084 


$945,000 


Tons. 
2,594 
3,975 


150 
4.000 

869 
5,250 


188&-^g9. 


Toot. 

4.000 

6,000 

1 

150 


490 
3,8S0 


16.838 
5,322 


14,531 
9.  CM 


22,160 


24,201 


$1,240,000      $1,838,000 


The  Yazoo  and  Mississippi  Valloy  Railroad  crosses  the  river  at  Clarksdale  ancL 
thence  runs  south  parallel  to  tlio  stream  at  distances  varying  from  5 1«)  20  miles.  Th^ 
Georgia  Pacific  division  of  the  Richmond  and  Danville  Railroad  crosses  the  rircrat 
Baird  \^ith  a  line  running  from  Arkansas  City,  on  the  Mississippi  River,  to  Atlanta, 
Ga. 


V15. 

IMPROVEMENT  OF  BIG  IIATCHEE  RIVER.  TENNESSEE. 

Big  Hatchee  River  has  its  source  in  northern  Missi8sij)pi,  flows  in 
a  northwesterly  and  then  westerly  direction  through  the  most  productive 
region  of  west  Tennessee,  and  enters  Mississippi  River  50  miles  above 
Memphis.    Navigation  of  this  stream  was  commenced  as  early  as  1827. 
In  1841  and  1842  the  State  of  Tennessee  appropriated  $100,000  for 
improvement  of  rivers  in  the  western  part  of  the  State,  one-tbird  of 
which  was  expended  on  Big  Hatchee,  after  which  considerable  coio- 
merce  developed,  six  or  seven  steamboats  having  been  employed  duriug 
the  cotton  season,  and  it  is  stated  that  there  was  navigation  for  ligbt- 
dralt  boats  the  year  round.    In  1860  the  legislature  of  Tennessee 
declared  the  stream  unnavigable  and  authorized  the  construction  of 
fixed  railway  bridges  across  it,  in  consequence  of  which  navigation  was 
suspended  until  1879,  when  the  act  was  repealed  and  the  railroad  com 
panies  ch.anged  their  bridges  to  conform  to  the  law. 

Under  section  2  of  river  and  harbor  act  of  August  14,  1870,  which 
provided  for  "  examination  and  survey  of  such  rivers  and  harbors  a^ 
in  the  judgment  of  tbe  Secretary  of  War,  will  subserve  the  general 
interests  of  commerce,"  an  examination  of  this  river  was  ordered;  bat» 
in  view  of  the  State  law  declaring  the  river  unnavigable,  it  was  deferred 
until  after  repeal  of  the  act  in  1879.  The  project,  based  ujwn  thi^ 
examination,  contemplated  the  removal  of  snags,  logs,  leaning  timber, 
etc.,  to  render  the  stream  navigable  for  light-draft  boats  throughout 
the  year,  from  Bolivar,  Tenn.,  to  the  mouth,  a  distance  estimated  to  be 
about  240  miles.  The  plan  contemplated  completing  work  in  tbr^. 
consecutive  seasons  of  low  water,  at  a  cost  of  $30,000.  (Report  Chi«» 
of  Engineers,  1880,  pp.  1330-1332.) 

The  appropriations  are  as  follows : 


By  act  of— 

JuTieU,1880 $10,000 

March  3, 1881 3,500 

August  2,  1882 3,000 

July  5, 1884 2,500 

August  o,  1886 3,000 


$5,??! 


By  act  of — 

Au;ru8t  11,  1888 --^ 

September  19, 1890 ^.wj, 

July  13, 1892 ^^ 


Total 
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Operations  from    the  commencement  of  the  imx)rovement  by  the 
ITniteil  States  to  the  close  of  the  fiscal  year  1893  were  as  follows:" 

A  clioppinj^  party  commenced  work  at  Bolivar  August  13,  1880.  and 

cimtinued  downstream  to  the  mouth  of  the  river,  which  was  reached 

I>oeember  10, 1880.     This  work  consisted  chiefly  of  clearing  tlie  leaning 

timber,  but  snags  and  logs  were  removed  from  the  channel  wherever 

practicable  with  the  means  at  hand.    In  1881  a  chopping  party  resumed 

work  at  Bolivar  June  22,  and  between  that  date  and  October  15  carried 

It  down  to  the  mouth,   giving  si>ecial  attention   to   the  removal  of 

obstructions  in  the  channel. 

August  28  to  November  4,  1882,  the  work  was  gone  over  again  from 
Bolivar  to  Reed  Lauding,  27J  miles  above  the  mouth,  many  new 
obstructions  having  been  added  during  the  year  by  caving  banks,  etc. 
Owiug  to  lack  of  funds  nothing  further  was  done  until  December  14, 
18^,  when  a  chopping  part>  commenced  work  at  Piljerk  Landing,  40 
miles  above  the  mouth,  and  continued  upstream  about  40  miles,  thor- 
oughly removing  all  obstructions  to  navigation  until  February  10,1885. 
when  operations  were  suspended  by  high  water.    Nothing  Avas  done 
the  following  low- water  season,  as  the  balance  available  was  insufficient 
to  resume  operations.    October  15,  1886,  work  was  begun  at  the  mouth 
and  continued  until  January  15, 1887,  when  it  was  stopped  by  high 
water,  having  been  carried  up  to  Eialto,  about  CO  miles.    The  small 
balance  was  expended  June  17-27,  1887,  in  working  from  Eialto  back 
to  the  mouth,  giving  a  fair  navigable  channel  in  that  stretch  of  river. 
The  next  work,  April  5  to  eJune  14,  1889,  was  carried  from  Rialto 
upstream  to  the  Louisville  and  Nashville  Railroad  bridge,  a  distance 
j      of  about  CO  miles,  and  August  19  to  October  31, 1889,  a  hand-propelled 
:      snag  boat  was  employed  in  removing  obstructions  from  the  bottom  of 
the  river  below  Rialto,  clearing  a  good  channel  between  that  place  and 
•      the  mouth,  with  a  depth  of  2  J  feet  at  low  stages.    The  next  work  was 
J      done  by  the  U.  S^  snag  boat  Florence,  January  1  to  March  5,  1892, 
j      between  the  mouth  and  Green  Landing,  about  07  miles  above,  and  was 
s      suspended  by  high  water. 

I  Before  the  improvement  commenced  the  river  virtually  was  unnavi- 
^  gable  by  reason  of  the  obstructions.  In  1889  it  was  reported  navigable 
for  seven  months ;  during  the  fiscal  year  1891  it  was  reported  navigable 
;  for  nine  months,  and  during  the  fiscal  year  1893  it  was  reported  navi- 
gable for  eight  months.  Between  Bolivar  and  its  mouth  the  stream  is 
crossed  by  four  railroads,  about  GO  miles  apart,  which  transport  the 
principal  products  of  the  adjacent  country,  and  the  main  effect  of  the 
^ork  done  has  been  to  facilitate  the  transportation  of  timber  and 
^taves  and  prevent  excessive  rates  of  freight.  The  fixed  bridge  of  the 
Tennessee  Midland  Railway,  about  60  miles  below  Bolivar,  prevents 
navigation  by  steamers  above  that  point.  If  that  bridge  were  pro- 
vided with  a  draw,  and  the  snags  and  leaning  timber  removed  so  as  to 
l^rmit  light-draft  boats  to  run  the  year  round,  there  is  a  possibility 
that  steamboat  trade  might  revive,  though  not  to  the  extent  of  the 
l^riod  before  the  railroads  were  built. 

A^uring  the  fiscal  year  ending  June  30,  1894,  operations  were  con- 
"nned  as  follows : 

Work  in  this  stream  had  been  delayed  for  some  time,  for  the  reason 
^^at  none  of  the  floating  plant  belonging  to  the  district  could  be  spared 
^'^  a  time  when  the  conditions  were  favorable,  and  because  a  suitable 
^^1  could  not  be  hired  for  the  purpose  without  paying  a  large  pro- 
J^rtion  of  the  available  funds  for  its  use.  Under  authority  of  the 
^flief  of  Engineers  a  pile-driver  barge  belonging  to  the   district  in 
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charge  of  Captain  Eoessler  was  transferred  in  May,  1884,  for  tempo- 
rary use  on  this  work.  The  barge  was  repaired  at  Memphis,  Te«n^ 
fitted  up  for  use  as  a  quarter  boat,  and  a  hand  capstan  was  x)Iace(l  on 
esich  end  for  pulling  logs,  etc.,  it  being  intended  to  destroy  the  Leavier 
obstructions  in  the  channel  by  the  free  use  of  high  explosives.  The 
repairs  were  completed  May  14,  supplies,  etc.,  were  taken  aboard,  and 
a  chopping  party  wa^  organized,  under  Overseer  AVatkins  Decker. 
May  17-19  the  barge  was  towed  by  the  U.  S.  steamer  H.  M.  Graham 
from  Memphis  up  the  Big  Hatchee,  2  miles  above  Price  Bluff,  about  20 
miles  from  the  mouth.  The  steamer  being  unable  to  proceed  farther 
upstream  on  the  low  stage  of  water,  the  barge  was  cordeled  by  the 
crew  up  to  Rialto,  the  crossing  of  the  Chesapeake,  Ohio  and  South- 
western liailroad,  where  work  commenced  June  2,  continuing  upstream 
to  the  end  of  the  year,  and  extended  to  the  first  short  bend  above 
Green  Cut-off,  a  distance  of  14J  miles. 

The  channel  was  found  badly  obstructed  by  heavy  trees,  that  had 
fallen  into  the  stream  from  caving  banks,  which  were  difficult  to 
remove,  as  generally  where  the  banks  were  caving  the  water  was  from 
10  to  15  feet  deep.  Along  the  banks  many  dangerous  leaning  trees, 
shore  8n<agis,  stumps,  and  logs  were  removed. 

The  following  is  a  summary  of  the  work  done,  viz: 

Snags  removetl  from  channel 1, 979 

StumpH  removed 519 

Shore  Buags  removed 62 

"Logs  cut , 40S 

I^eauing  trees  removed 1, 007 

Leaning  trees  topped 3 

Trees  girdled 662 

Square  yards  of  brush  and  willows  cut 28,430 

Overseer  Decker  reports  the  merchants  and  others  living  along  the 
river  below  liialto  are  considering  the  question  of  putting  in  a  steam- 
boat to  secure  a  reduction  of  freight  rates,  as  they  claim  railroad 
charges  are  excessive,  and  for  this  reason  the  available  balance  will  be 
ap]>lied  to  the  removal  of  obstructions  between  Rialto  and  the  moath, 
in  which  work  the  party  in  Forked  Deer  River  will  aid  a.s  soon  as  oper- 
ations in  that  stream  are  suspended.  This  will  put  the  lower  70  miles 
of  river  in  fairly  good  navigable  condition,  and  probably  enable  light- 
draft  boats  to  run  that  portion  the  year  round. 

Overseer  Decker  reports  that  if  the  snags  and  logs  were  cleared  from 
the  channel  the  stream  would  afford  navigation  all  the  year  for  boats 
drawing  3  to  4  feet  of  water,  but  he  estimates  the  cost  of  extending 
the  work  up  to  Hatchie  Station,  at  the  crossing  of  the  PadacaK 
Tennessee  and  Alabama  Railroad  (Tennessee  Midland),  aboat  iW 
miles  above  the  mouth,  at  550,000,  provided  that  amount  wereexpendcd 
in  three  consecutive  seasons  of  low  water.  I  can  find  no  reason  for 
changing  the  recommendation  made  in  my  last  report,  viz: 

TLe  small  amount  of  commerce  to  be  benefited  U  not  at  all  commensurate  to  tM 
cost  of  continuing  this  improvement  or  to  maintaining  what  has  been  done,  andi<^ 
this  reason  it  is  not  believed  that  an  additional  appropriation  can  be  expeBded 
profitably,  unless  a  greatly  increased  business  be  developed. 

Money  statement . 

July  1,  1893,  balance  unexpended.. .^. 15,678.2 

June  ^,  1894,  amount  expended  during  fiscal  year 2,42d.w 

July  1,1894,  balance  available .» 3,255.28 
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COMMKRCIAL  STATISTICS. 

rbe  river  was  reported  nagivable  to  Bolivar  for  about  seven  months  of  the  fiscal 
&r. 

Li9t  of  steamboats  engaged  in  navigating  Big  Hatch ee  River  in  fiscal  year  1S94, 
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3 

* 

upstream. 

Towing  out  Btavo  barges  and  saw  logs  floated  down  river  to  near  mouth. 

Summary  of  commerce  reported. 


Articles. 

1893-'94. 

l892-'93. 

1891-92. 

1890-'01. 

OttOB 

Tons. 

Tons. 

Tons. 

Tons. 

23 

nintaer  (saw  loss) ...- 

18, 020 
4,020 

4,450 
500 

0,010 

tare*  and  keadinir 

5.079 

11,000 

25 

Total 

23,840 

5.070 

4,950 
$30,000 

17,058 

E«tiiiutcd  value 

$98,000 

$34,500 

$184,500 

The  Illinois  Central  Railroad  (Mississippi  and  Louisiana  divisions)  crosses  the 
TiTcr  at  Bolivar,  thejiead  of  proposed  improvement.  The  Padncah,  Tennessee  and 
Alabama  Railroad  (Tennessee  Midland)  crosses  at  Hatchie  Station,  abont  178  miles 
^vethe  mouth;  the  Louisville  and  Nashville  Railroad  crosses  at  Bi;;  Hatchie 
Station,  abont  117  miles  above  the  month;  and  the  Chesapeake,  Ohio  and  South- 
wettoni  Railroad  crosses  at  liialto,  about  57  miles  above  the  month. 


V  i6. 
IMPROVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

Majn  Forked  Deer  River,  24  miles  long,  is  formed  by  tLe  junction  of 
theKorth  and  South  forks  in  Dyer  County,  west  Tennessee,  about  9 
^^es  below  the  town  of  Dyersburg,  flows  in  a  southwesterly  direction, 
^jjterg  Obion  River  4  miles  above  its  mouth,  and  thus  finds  an  outlet  to 
^c  Hississippi  at  Hale  Point,  95  miles  above  Memphis.  Originally  the 
^OQth  of  Forked  Deer  River  was  near  Ashport,  18  miles  below  Halo 
*^oint,  but  about  fifty-flve  years  ago  the  State  of  Tennessee  cut  a  canal 
?®  a  bend  of  the  Mississippi  (now  the  mouth  of  Obion  River),  shorten- 
^g  the  length  of  main  Forked  Deer  River  about  one-half.  The  original 
Hltlet  below  the  canal  is  closed  with  snags  and  drift,  and  is  called  "Old" 
^d  ^^Lost"  channels.  The  canal  is  known  as  "  Tigertail."  North  Fork 
^  formed  by  several  small  creeks  near  Trenton,  in  Gibson  County, 
o^rs  in  a  westerly  direction  to  Dyersburg,  thence  southwesterly, 
oath  Fork  heads  in  McNairy  and  Henderson  counties,  and  flows  in  a 
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greucral  iiortli westerly  direction.  Appropriations  aggregating  843,000 
were  made  by  the  State  of  Tennessee  for  the  improvement  of  Forked 
Deer  Kiver  at  various  times  within  the  twenty  years  preceding  1874, 
but  their  expenditure  resulted  in  little  or  no  benelit  to  navigation. 

Under  river  and  harbor  act  of  March  3,  1873,  an  examination  was 
nmde  from  Dyersburg,  on  the  North  Fork,  to  mouth  of  main  river,  the 
report  on  which  recommended  that  in  view  of  the  cost  of  the  work,  iu 
comi)arison  with  the  small  amount  of  commerce  to  be  benefited, the 
improvement  should  not  be  undertaken  by  the  United  States.  (Renort 
Chief  of  Engineers,  1874,  Part  I,  pp.  372-380.)     Under  aet  of  Jmie  14, 

1880,  an  examination  of  the  South  Fork  and  reexamination  of  the 
North  Fork  and  main  river  w^ero  made  (Report  Chief  of  Engineers, 

1881,  pp.  1489-1497),  and  under  act  of  August  5,  1880,  a  third  exam 
ination  of  North  Fork  below  Dyersburg  and  the  main  river  was  made. 
(Report  Chief  of  Engineers,  1887,  pp.  1494, 1495.) 

The  original  project  contemplated  the  removal  of  snags,  logs,  leaning 
timber,  etc.,  to  give  greater  ease  and  safety  to  navigation  of  Soutli 
Fork  between  Brownsville  Landing  and  its  junction  with  North  Fork, 
a  distance  estimated  to  be  about  73  miles,  which  was  modified  in  1883 
so  as  to  extend  operations  up  to  Jackson,  Tenn.,  the  head  of  naviga 
tion,  about  74  miles  above  Brownsville  Landing.  By  act  of  1888  North 
Fork  and  main  river  were  added  under  the  general  title  improving 
Forked  Deer  River,  and  the  project  contemplated  the  same  class  of 
work  in  the  9  miles  of  North  Fork  below  Dyersburg,  and  thence  down 
the  main  stream  to  the  mouth.  The  estimates  of  cost  were  $19,250 for 
South  Fork,  $4,500  for  North  Fork,  and  $7,000  for  the  main  river,  based 
on  plans  for  completing  work  in  one  season. 

The  appropriations  have  been  as  follows  : 

By  act  of — 

August,  2,  1882,  for  Soutli  Fork '. $3,000 

July  5,  1884,  for  South  Fork 2,000 

Augusts,  1886,  for  South  Fork 5,000 

August  11,  1888: 

For  South  Fork 2,500 

ForNorth  Fork 4,500 

For  main  river 2,500 

September  19, 1890,  for  North  Fork  and  main  river 2, 500 

July  13,  1892,  for  completing  improvement 3,000 

Total 25,000 

Operations  from  the  beginning  of  the  improvement  by  the  United 
States  to  the  close  of  the  fiscal  year  1893  were  as  follows: 

Work  with  a  chopping  party  commenced  at  the  mouth  of  South  Fork 
July  7,  1883,  and  continued  until  November  16,  1883.  During  this 
period  the  water  w^as  at  a  low^  stage,  and  the  removal  of  leaning  timber, 
logs,  snags,  etc.,  was  carried  upstream  to  Jackson.  Under  the  act  of 
1884:  w^ork  was  resumed  October  1,  1884,  at  Jackson  and  carried  do\ni 
stream  about  54  miles  to  Bell  Depot,  and  suspended  December  17, 
1884,  the  available  funds  being  exhausted.  Nothing  further  was  done 
until  October  27, 1880,  when  operations  were  begun  at  the  mouth,  and 
between  that  date  and  June  10, 1887,  were  carried  upstream  to  within 
4  miles  of  Bell  Depot.  No  work  was  done  the  following  season,  no 
funds  being  available.  The  next  and  last  work  done  in  South  Fork 
commenced  early  in  December,  1888,  near  the  brush  dam  below  Bell 
Dei)ot.  By  means  of  explosives  a  channel  100  feet  wide  was  cleareu 
through  the  dam,  after  which  the  removal  of  snags,  logs,  leaning  tim- 
ber, etc.,  was  carried  up  to  Jackson  and  back  to  the  mouth,  rejicbing 


APPENDIX   V — REPORT   OF   CAPTAIN  WILLARD.  1621 

le  latter  i)oint  March  9,  1889.  April  1-17, 1889,  the  balance  available 
as  expended  by  a  small  hand-propelled  snag  boat  in  removing  leaning 
mber  and  heavy  channel  obstructions  which  had  collected  in  the  8 
liles  above  the  mouth. 

Work  in  the  Korth  Fork  below  Dyersburg  was  commenced  by  a 
tiopping  party  October  3, 1888,  at  the  mouth,  and  the  principal  shore 
ork  was  completed  November  27,  1888.  Channel  work  with  a  hand- 
ropellcd  snag  boat,  fitted  with  light  shears  and  steam  power,  com- 
lenced  December  6,1888,  and  continued,  when  the  stages  of  water 
rould  permit,  until  May  31, 1889,  resulting  in  a  good  channel  with  a 
sast  depth  of  2J  feet  at  ordinary  low  stages.  November  1-23, 1889, 
he  work  was  gone  over  and  it  was  found  that  the  channel  had  scoured 
onsiderably  and  was  well  defined,  with  caving  banks  at  few  places. 
Vlierever  there  were  evidences  of  caving  the  banks  were  cleared  for 
ome  distance  back,  and  the  snags  and  stumps  that  had  been  scoured 
oose  were  removed. 

Work  iu  the  main  river  was  begun  with  the  handpropelled  snag  boat 
J^ovember  10, 1888,  but  after  twelve  days'  work  was  suspended  by 
iigh  water,  which  prevented  resuming  operations  until  June  10, 1889. 
Prom  that  date  until  the  end  of  July,  1889,  with  the  exception  of  a 
week's  suspension  by  a  sudden  rise,  the  snag  boat  and  a  chopping  party 
""ere  employed  in  removing  the  obstructions  as  thoroughly  as  practica- 
Me  with  the  limited  amount  available.  At  extreme  low  water  the  fol- 
lowing October  a  number  of  stumps  obstructing  the  channel  below 
White  Oak  Landing  were  removed.  November  2  to  December  30, 
1891,  the  U.  S.  snag  boat  Florence  worked  over  the  main  river  and 
North  Fork  below  Dyersburg  at  a  low  stage  of  water  and  did  effective 
*ork  in  the  way  of  removing  obstructions  from  the  channel. 

The  amounts  expended  to  June  30, 1893,  were  $12,600  for  South 
Pork  and  $9,500  for  North  Fork  and  the  main  river.  With  these 
Bxpeaditures  the  two  forks  were  put  in  fairly  good  navigable  condition, 
and  the  removal  of  obstructions  from  the  main  river  enabled  small 
boats  to  navigate  it  with  greater  ease  and  safety  for  a  period  of  about 
ttght  months  of  the  year.  Navigation  of  South  Fork  is  carried  on  by 
flatboats,  loaded  with  staves  and  lumber,  and  rafts  of  saw  logs.  Before 
the  improvement  commenced  about  one  boat  in  three  was  lost  on 
^^ccount  of  the  obstructions.  Now  they  make  the  trip  in  comparative 
safety  and  at  less  cost.  The  work  in  North  Fork  below  Dyersburg 
enabled  boats  to  run  at  a  stage  3  feet  lower  than  formerly. 

.  During  the  fiscal  year  ending  June  30, 1894,  operations  were  con- 
^«ued,  as  follows : 

Work  in  this  stream  had  been  delayed  by  lack  of  plant.  None  of 
*^o  boats  belonging  to  the  district  could  be  spared  at  a  time  when  con- 
***Uon8  were  favorable  for  effective  work,  and  it  was  found  impracti- 
cable to  hire  a  suitable  vessel  at  reasonable  cost.  In  May,  1894,  under 
'j^thority  of  the  Chief  of  Engineers,  a  pile-driver  barge  belonging  to 
*^e  district  in  charge  of  Captain  Eoessler  was  transferred  for  tempo- 
^  use  in  this  stream.  The  barge  was  repaired  at  Memphis,  Tenn., 
Ued  up  for  use  as  a  quarter  boat,  and  a  hand  capstan  was  placed  on 
Jch  end  for  pulling  logs,  ete.,  it  being  intended  to  destroy  the  heavier 
^structions  in  the  channel  by  the  free  use  of  high  explosives.  The 
'pairs  were  completed  May  14;  supplies,  explosives,  etc.,  were  taken 
>oard,  and  May  17-21  the  barge  was  towed  by  the  U.  S.  steamer 
.  3/.  Oraham  from  Memphis  into  the  North  Fork  about  4  miles  below 
yersburg.  The  work  was  carried  on  under  the  supervision  of  Over- 
er  Watkins  Decker,  in  conjunction  with  the  improvement  of  Big 
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Hatehee  Kiver.    Operations  commenced  May  22  at  Dyersborg,  and  by 
Jone  22  had  been  carried  down  to  the  month  of  North  Fork.    This 
branch  of  the  river,  being  narrow,  was  cleared  thoroughly,  the  chief 
obstructions  having  been  snags  and  logs  in  the  channel.    Many  of  tbe 
latter  were  sunken  saw  logs,  ranging  ^m  2^  to  5  feet  in  diameter  and 
8  to  30  feet  long.     This  class  o?  obstructions  was  hauled  oat  aad 
destroyed  with  explosives,  and  the  overseer  in  charge  reported  that  tbdr 
removal  will  give  an  increase  of  2  to  3  feet  of  navigable  depth.    From 
the  mouth  of  !North  Fork  work  wa^continued  down  the  maiu  stream, 
and  June  30  had  progressed  to  Skipper  Cutoff,  a  distance  of  about  17 
miles.    Operations  will  be  completed  about  July  10,  after  which  tha 
})arty  will  be  transferred  to  Big  Hatehee  River,  to  exx>edite  work  ia 
that  stream. 
The  following  is  a  summary  of  the  work  done  during  the  year,  vis: 

Sna<^s  removed  from  channel IjDW 

Stumps  removed 1,4^ 

Logs  removed 2,331 

SL ore  snags  removed 1,2W 

Jams  removed - 

Side  jams  removed H 

Trees  removed  from  channel Cm 

Leaning  trees  removed 7T. 

Trees  girdled 16,8r< 

Square  yards  of  brash  and  wiUowa  cut IS 

In  view  of  the  limited  commerce  (present  and  prospective)  to  l> 
benefited,  it  is  not  believed  that  any  further  appropriation  cab  b 
ejcpended  profitably,  and  no  estimate  is  made  for  continuing  the  work 

Mon^  statement. 

July  1,  1893,  balance  unexpended $3, 000. 0£ 

June  SO,  1804,  amount  expended  during  fiscal  year 2, 62S.  22 

July  1, 1894,  balance  unexpended 371. 79 

July  1,  1894,  outstanding  liabilities 2,1(1 

July  1,  1894,  balance  available 389.® 


COMMRRCIAL  STATISTICS. 


During  the  fiscal  year  the  maiu  river  and  North  Fork  were  reported  navi 
light-draft  boats  from  the  middle  of  December  to  Juno  28. 
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Sumvuiry  of  commerce  reported. 


Ariiclen. 


Cotton 

Cotton  seed 

Hides  ind  skins 

UveRtock 

Lumber  (principally 

SUvw 

Misoellaneoas 


logs). 


Totsl 

Iitinuited  valnc. 


1883-*M. 


3\nu. 


178,000 

16,300 

1.028 


103, 828 


$347, 000 


1892-'93. 


T0nt, 


25,850 
445 

278 


28,371 


$130,000 


18&l-*«2. 


08i 
100 

18 

12,000 

3;  580 

44 


15,843 


$108,000 


]890-*9L 


Tons. 


8 

25 


9,200 
24,000 


33,231 


$250,000 


South  Fork  is  crossed  at  Jackson  by  the  Illinois  Centra],  the  Mobile  and  Ohio,  and 
tlM  Paducab,  Tennessee  and  Alabama  (Tennessee  Midland)  railroads,  and  at  Bells 
Depot  by  tbo  Louisville  and  Nashvillo  Railroad ;  and  the  Chesapeake,  Ohio  and 
Southwestern  Railroad  crosses  North  Fork  at  Dyersburg. 


^ 


V  17. 

WATEE  GAUGES   ON   MISSISSIPPI   RIVER  AND   ITS   PRINCIPAL    TRIBU- 

TARIES. 

These  gaages  were  designed  to  secure  information  from  continuous 
records,  with  a  view  to  protection  of  the  alluvial  lands  against  over- 
flow, the  improvement  of  navigation,  and  to  give  correct  reports  of 
tbe  stages  of  water  for  the  benefit  of  river  men  and  planters.  They 
^tte  orfered  by  joint  resolution  of  Congress  approved  February  21, 
1^71  (section  5252,  Eevised  Statutes),  viz : 

Sec.  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water 
(Q^es  established  and  daily  observations  made  of  the  rise  and  fall  of  the  Lower 
iflsissippi  River  and  its  chief  tributaries  at  or  in  the  vioinity  of  St.  Louis,  Cairo, 
jjcmphig,  Helena^  Napoleon,  Providence,  Vicksbnrg,  Red  River  Landing,  Baton 
AOQge,  and  Carrollton,  on  the  Mississippi,  between  the  month  of  the  Missouri  and 
^  Oulf  of  Mexico;  and  at  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missouri ; 
i^k  Island,  on  the  Upper  Mississippi;  Louisville,  oil  the  Ohio;  Florence,  on  the 
J^nessee;  Jacknonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas,  and 
^exandria,  on  the  Red  River,  and  at  such  other  places  as  the  Secretary  of  War  may 
oeem  advisable.  *  The  expenditure  for  the  same  shall  be  made  from  the  appropria- 
||on  for  the  improvement  of  rivers  and  harbors,  but  the  annual  cost  of  the  observa- 
^oiuBimii  jiQi  exceed  the  sum  of  five  thousand  dollars. 

Soon  after  the  gauges  were  established  and  observations  commenced 
^^  became  evident  that  the  sum  of  $5,000  annually  was  not  sufficient  to 
^ver  the  exj>enses  of  repairs  and  frequent  inspections  essential  to 
J^icuracy,  and  during  the  years  in  which  no  appropriations  were  made 
'^r  hiipro vement  of  rivers  and  harbors  various  expedients  had  to  be 
J^«orted  to  to  maintain  the  service.  In  1878  observations  were  stopped 
^^rwant  of  funds,  but  many  observers  continued  the  records  without 
^nipensation;  in  1884  a  deficiency  appropriation  was  made  for  their 
^ntinuance;  in  1880  the  Mississippi  Kiver  Commission  paid  tbe  observ- 
es and  repaired  and  inspected  the  gauges  on  tbe  Mississippi  to  prevent 
JJispensions,  and  in  1887-'88  the  readings  were  continued  voluntarily 
j^y  the  observers.  At  this  rate  it  was  easily  seen  that  the  work  would 
^^ve  to  cease  unless  new  legislation  should  be  enacted  for  maintaining 
the  gauges,  and  the  river  and  harbor  act  of  August  11,  1888,  provided 
^permanent  indefinite  appropriation  for  the  purpose,  as  folloy?^\ 


1 
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Sec.  6.  That  for  the  purpose  of  securliig  the  nninterrnpted  gauj^iug  of  the  waters 
of  the  Lower  Missiasippi  River  and  its  tributaries,  as  provided  for  iu  joint  resola- 
lion  of  the  twenty-first  of  February,  eighteen  hundred  and  seventy -one,  upon  the 
application  of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to 
draw  his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  tho  Treas- 
ury for  such  sums  as  may  be  necessary'  to  do  such  work,  not  to  exceed  in  the  aggre- 
gate for  each  year  tho  amount  appropriated  in  this  act  for  such  purpose :  PravSed, 
hoiceveTf  That  an  itemized  statement  of  said  expenses  shall  accompany  the  AnniiAl 
Repoi:t  of  the  Chief  of  Engineers. 

The  amount  appropriated  in  the  act  of  August  11,  1888,  was — 

For  gauging  the  waters  of  the  Lower  Mississippi  River  and  its  tributaries  « 
provided  for  iu  joint  resolution  of  twenty-first  of  i?  ebruary,  eighteen  hundred  and 
seventy-one,  nine  thousand  six  hundred  doUars:  Provided,  Ihat  three  thoasaod 
six  hundred  dollars  of  same  is  authorized  to  be  expended  in  paying  the  expenses  of 

Gauging  the  said  waters  during  tho  fiscal  year  ending  June  thirtieui,  eighteen  hnii- 
red  and  eighty-eight. 

The  same  act,  in  the  item  of  appropriation  for  continuing  operations 
upon  the  reservoirs  at  the  headwaters  of  the  Mississippi  River,  pro- 
vided as  follows: 

And  the* Secretary  of  War  shall  cause  such  gaugings  to  be  made  at  or  near  St 
Paul  during  tho  annual  operation  of  said  reservoirs  as  shall  determine  accuistelj 
the  discharge  at  that  point,  the  cost  of  same  to  be  paid  out  of  the  annual  appro- 
priation for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

Although  the  act  provides  an  annual  appropriation  of  not  to  exceed 
$9,600,  and  although  that  amount  was  allotted  for  the  fiscal  years  188d, 
1890,  and  1891,  a  ruling  was  made  in  April,  1891,  that  only  16,000 
could  be  drawn  from  the  Treasury  during  each  fiscal  year.    In  conse- 
quence of  that  ruling  observations  at  the  greater  number  of  tli« 
gauges  for  the  last  quarter  of  the  fiscal  year  1891  were  paid  for  fton^ 
the  appropriations  for  works  benefited  by  maintaining  the  records,  ^^ 
the  funds  in  hand  were  exhausted,  $900  having  been  allotted  for  gax^' 
ing  at  or  near  St.  Paul. 

The  appropriations  and  allotments  for  this  work  have  been  as  fo*' 
lows  : 

AUotments  from  general  appropriations  for  examinations,  surveys,  and  contiBg^^^^' 

cies  of  rivers  and  harbors  by  acts  of—  ^^. 

March  3, 1871 ^^^^ 

Juno  10, 1872 ^^^^Sdi 

March  3, 1873 ^ 5,0^" 

June  23, 1874 5,0^5 

March  3, 1875 5,0CPW 

Specific  appropriations  by  river  and  harbor  acts  of—  ^,-»^ 

August  14, 1876 ^^^Si 

June  18, 1878 5,0^J 

March  3,1879 '  5,0^J 

June  14, 1880 6.?S^ 

March  3, 1881 5.0gy 

August  2, 1882 5,0^ 

Deficiency  act  of  March  12, 188'! ~. 2,lC^^ 

Specific  appropriations  by  river  and  harbor  acts  of—                      '  .^..^^ 

July  5, 1884 5,02S 

Augusts,  1886 6,0gg 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August  11, 1888  ^'^SSn 

Deficiency  act  of  October  19, 1888 ^^^ 

Allotments  from  permanent  appropriation  made  by  section  6  of  river  and 

harbor  act  of  August  11,  1888,  for  fiscal  years,  viz :  ^^ 

1890 9,^2? 

1891 8,2? 

1892 5,12^ 

1893 5,oJ^ 

1894 %^ 


\ 


Total 113,200 


J 
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Prior  to  1892  it  was  held  that  the  unexpended  balance  of  an  allot- 
metit  at  the  close  of  a  fiscal  year  could  not  be  used  in  addition  to  the 
allotment  for  a  succeeding  year,  but  July  13, 1892,  the  Secretary  of  the 
Treasury  decided*  tbat  the  allotments  made  under  section  6  of  the  act 
of  August  11,  1888,  were  '^no  limit"  appropriations. 

The  following  statement  shows  the  disposition  of  the  funds  appor- 
tioned to  this  work : 

Amount  expended  to  J ano  30,  1894 $103,211.25 

Amount  of  deficiency  appropriation  of  October  19, 1888,  not  used 3, 600. 00 

Balance  of  appropriation  by  act  of  August  11,  1888,  not  expended *.  1, 566. 29 

Balance  of  allotment  for  fiscal  year  1890,  not  expended 1, 281. 66 

Portion  of  allotment  for  fiscal  year  1891,  withheld  at  U.  S.  Treasury 

under  niling  that  only  $6,000  can  be  drawn  each  fiscal  year 3, 518. 34 

Balance  unexpended  July  1,  1894 22:46 

Total,  as  above 113,200.00 

The  gauges  ordered  by  the  resolution  of  February  21,  1871,  were 
established  the  latter  part  of  that  year,  except  that  at  CarroUton,  La., 
estabhshed  in  January,  1872.    A  gauge  was  placed  at  the  mouth  of 
White  River  instead  of  at  Napoleon,  Ark.,  as  the  latter  place  was  cav- 
ing into  the  river.    Two  gauges  were  established  at  Louisville,*  Ky.,  one 
at  Lead  and  one  at  foot  of  the  falls,  and  at  the  request  of  the  steam- 
boat interest,  a  gauge  was  set  up  at  Natchez,  Miss.    In  August,  1873, 
a  gauge  was  established  at  Nashville,  Tenn.,  on  Cumberland  River. 
In  February,  1890,  additional  gauges  were  established  on  Red  River  at 
Shreveport,  La.,  and  Garland  and  Fulton,  Ark.,  and  one  at  Donaldson- 
villo,  La.,  on  the  Mississippi,  was  established  in  June,  1890. 

Tlie  gauge  at  Rock  Island,  111.,  was  discontinued  April  30, 1879, 
because  observations  so  far  upstream  were  no  longer  needed,  and  the 
gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  November  30, 1886, 
but  readings  at  the  latter  place  have  been  continued  by  the  Missouri 
River  Commission. 

Obi^crvations  commenced  at  each  station  as  soon  as  the  gauge  was 
set  up,  and  with  a  few  exceptions,  during  the  periods  when  no  funds 
^ere  available,  have  been  continued  regularly  since.  In  1881  bulletins 
were  erected  at  stations  on  the  Mississippi  for  the  purpose  of  giving 
P«i8sing  steamboats  the  stage  of  water  at  each  reading,  and  showing 
vliether  the  river  was  rising,  stationary,  or  falling.  The  size  of  the 
plates  in  the  original  bulletins  was  20|  by  24  inches,  black  figures  on 
^bite  ground,  but  in  1890  they  were  replaced  by  larger  bulletins,  one- 
sixteenth  inch  sheet  iron  plates,  each  40  by  48  inches,  white  figures  on 
black  ground,  which  are  large  enough  to  be  read  easily  with  the  naked 
^ye  at  a  distance  of  half  a  mile.  The  old  bulletins  were  repaired  and 
^sed  in  extending  the  service  to  the  tributaries.  From  1871  to  Febru- 
ary 1, 1887,  the  gauges  were  read  and  bulletins  changed  at  8  a.  m. 
"aily,  but  since  the  latter  date  this  has  been  done  at  8  a.  m.  and  4  p. 
ni.  every  day,  and  greater  uniformity  and  accuracy  have  been  secured 
"y  the  change.  The  gauge  readings  are  received  at  this  office  weekly 
^pd  are  reviewed,  consolidated,  and  sent  to  the  Secretary  of  the  Mis- 
sissippi River  Commission,  by  whom  they  have  been  published  to  the 
^^id  of  the  calendar  year  1893. 

^«nge  staves  are  made  in  advance  at  Vicksburg  and  shipped  when 
Jjc^led,  a  few  sections  being  kept  on  hand  at  stations  with  caving 
"anks  or  where  the  gauge  must  be  set  in  an  exposed  place.  They  are 
^*  two  sizes,  the  larger  to  be  bolted  to  bridges,  wharves,  etc.,  and  the 
^Dialler,  for  temporary  service,  to  be  driven  into  the  bank  at  svxe,Q.emN^ 
^^•'^ges,  rising  or  falling,    lif  ambers  and  graduationa  m  te^t  aTL(V  \.^w>iXi^ 
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are  branded,  thus  saving  time  and  money,  giving  uniform  scales,  and 
marks  not  easily  obliterated. 

The  engineer  gauges  are  used  by  the  Weather  Bureau  at  St.  Louis, 
Mo.,  Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  Vicksburg,  Miss.,  Don- 
aldsonville.  La.,  Nashville,  Tenn.,  Alexandria,  La.,  Shrev6iK>rt,  La., 
and  Fulton,  Ark. 

The  present  service  consists  of  twenty-two  gauges,  located  as  fol- 
lows, and  at  which  observations  were  continued  during  the  fiscal  year 
ending  June  30,  1894,  viz:  On  Mississippi  iiiver  at  St.  Louis,  Mo., 
Cairo,  111.,  Memphis,  Tenn.,  Helena.  Ark.,  mouth  of  White  Biver,  ArL, 
Lake  Providence,  La.,   Vicksburg,  Miss.,  Natchez,  Miss.,  Red  Bi?er 
Landing,  La.,  Baton  Eouge,  La.,  Bon  aldsonville.  La.,  and  CarroUtofl 
(New  Orleans),  La.;  on  Ohio  River  at  Louisville,  Ky.,  head  of  falte 
and  foot  of  falls;  on  Tennessee  River  at  Florence,  Ala.;  on  Cumber- 
land River  at  Nashville,  Tenn.;  on  White  River  at  Jacksonport,  Ark.*^ 
on  Arkansas  River  at  Little  Rock,  Ark.;  and  on  Red  River  at  Alejc::^ 
andria  and  Shreveport,  La.,  and  Garland  and  Fulton,  Ark. 

Records  of  the  daily  readings  were  furnished  the  x>resideut  of  ti 
Mississippi  River  Commission;  copy  of  the  Florence  record  was  fiv^ 
iiished  the  engineer  officer  in  charge  of  Lower  Tennessee  River;  co 
of  the  Carrollton  record  was  sent  the  assistant  engineer  at  South  P 
of  the  Mississippi ;  copy  of  the  Jacksonport  record  was  sent  the  cbi 
engineer  of  the  Board  of  Mississippi  Levee  Commissioners;  and  d 
trict  officers,  levee  commissioners,  etc.,  were  furnished  copies  of  recor 
at  various  stations  upon  application. 

The  gauge  at  Cairo,  111.,  was  rebuilt  from  the  9  to  the  51  foot  m 
by  the  Weather  Bureau  in  November,  1893. 

The  following  gauges  were  inspected  during  the  year  by  Assista — 
Engineer  J.  A.  Ockerson,  under  direction  of  the  secretary  of  the  M 
sissippi  River  Commission,  viz:  October  17,  Helena,  Ark.;  Decern' 
13,  St.  Louis,  Mo. 

During  the  progress  of  work  on  the  survey  of  Red  River  the  folio 
ing  gauges  were  inspected,  viz:  By  Assistant  Engineer  G.  C.  Hayd 
Alexandria,  La.,  October  6.  By  Assistant  Engineer  T.  C.  Thomas,  F 
ton,  Ark.,  August  21;  Garland,  Ark.,  September  13,  and  Shrevepo 
La.,  October  23. 

Assistant  Engineer  John  Ewens  inspected  the  following  gauges  d 
ing  the  year,  viz:  February  8,  Carrollton,  La.,  gauge  rebuilt  from  0 
13  foot  mark  and  upper  section  reset;  February  9,  Donaldson ville,  L 
February  10,  Baton  Rouge,  La.,  gauge  rebuilt  from  8  to  25  foot  ni 
and  from  36  to  41  foot  mark;   February  14,  Natchez,  Miss.,  ga 
rebuilt  from  27  to  50  foot  mark;  February  16,  Red  River  Landing,  L^ 
gauge  rebuilt  from  24  to  42.4  foot   mark    and   high-water  sect 
repainted;  February  22,  Vicksburg,  Miss.,  gauge  rebuilt  from  36 
43  foot  mark. 

The  following  gauges  were  inspected  by  Assistant  Engineer  1^.  ^' 
Williams,  under  direction  of  the  secretary  of  the  Mississippi  Biv^^ 
Commission,  viz:  January  11,  Carrollton,  La.;  February  19,  Donf^J^' 
son  ville,  La.;  March  10,  Carrollton,  La.,  and  April  21,  mouth  oiVthi^^ 
River,  Ark. 

Assistant  Engineer  T.  C.  Thomas  inspected  the  gauge  at  Alexaudr/a, 
La.,  May  31,  and  rebuilt  it  from  the  26  to  39  foot  mark;  and  the  gauge     . 
at  Natchez,  Miss.,  June  11,  and  rebuilt  it  from  the  27  to  38  foot  mark. 


APPENDIX  V — REPORT   OP   CAPTAIN  WIIXARD. 


1527 


<^ompart8ot»  of  flood  of  1804  mith  kighe»t  water  recorded  since  estahliahmcnt  of  present 

gauges. 


Oaugo  sUtions. 


Tear 

was 

e»tab 

lish. 

ed. 


^rti,m 

geIfna,Ark 

«oath      White 
I  ^'^S"  Ark. 
*^«  Providence. 

VicktborgMiss.. 

^tonRooge,La. 
^^^•lOsoiivillo. 

",;*»«  Ktick,  Ark. 


1871 
1871 
1871 

1871 
1871 

1871 

1871 

1871 

^1871 

1871 

1890 

1872 
1871 


Eleva- 
tion of 
gauge 
zero 
above 
Cairo 
datam 
plane. 


Feet 
400.23 
290.84 
203.97 

161.98 
128.73 

89.62 

66.04 

36.89 

23.85 

20.06 

f  19. 14 

20.91 
1419.  76 


Eleva- 
tion of 

gauge 
aero 

above 

mean 

gulf 

level  at 

Biloxi. 

Miss.* 


Feet. 
378. 97 
269.58 
182.71 

140.72 
107. 47 

68.36 

44.78 

15.63 

2.59 

—1.20 

t-2. 12 

1  —0.35 
't398.  50 


Higfaeat  water  pre- 
viously recorded 
OB  present  gauge. 


Date. 


I 


1871   t392.85   t371.59 


1871 
1873 
1871 
1871 
1871 
1890 
1890 
1890 


241.50 
64.46 
161.27 
223.44 
244.78 


220.24 
43.20 
140.01 
202.18 
223.52 


May  10, 1892.. 
Feb.  27. 1883  .. 
Mar.  23.  24; 
Apr.  4, 5. 1890. 
Apr.  30, 1886  . . 
Mar.  31. 1890.. 

June  2. 1802... 

Apr.  24, 25, '90. 

Apr.  23. 1890  .. 

Jnne27.1802.. 

June  28. 1882.. 

June  23, 1803.. 

Juno  22, 1893.. 
Feb.  16, 1884  . . 

Feb.  16, 1884  .. 

Jan.  22, 1882... 
Jan.  22. 1882... 
Mar.  14, 1890  . . 
May  21, 1892.. 
June  12, 13,  '92. 
May  28, 1892  . . 
May  24, 25,  '92. 
May  23, 24, '92. 


Gauge 
read- 
ing. 


Feet. 
35.96 
52.17 
35.60 

4&10 
50.40 

41.90 


46.60 


72 


29.60 
55.30 
33.35 
31.20 
38.25 
35.70 
28.40 
34.85 


Highest  water  during 
fiscal  year  ending 
June  30,  1894. 


Date. 


May  11... 
Feb.  16.... 
Feb.  19, 20. 


Feb.  21 

Feb.  23 


Feb.  25. 26 34.40 


Gauee 
read- 
ing. 


Feet. 
23.67 
37 
29.20 

38.07 
41.72 


Julyl  .. 
Apr.  2  . . 
Julyl.. 
Apr.  3, 4 
July  I . . 
Apr.  ft,  0 
Julyl.. 
Apr.  5  . . 
July  1  . . 
Apr.  5, 6 
July  1 . . 
Apr.  6  . . 
Feb.  14  . 


41.40( 
40.90< 
44.90 


Belation 

to  previous 

highest 

record. 


Feb.  14 


Feb.9 

Feb.9 

May  11 

Mar.  22, 23... 

Apr.  12 

Apr.  2 

Mar.24 

Mar.  24 


40.60 
47. 32^ 
30.50^1 
37. 35> 
30.05^ 
29  ) 
24. 35$ 
16. 40( 
13. 70^ 
12.70 

35.20 

17.70 
42.10 
28.90 
24.80 
35. 25 
34.50 
28.50 
33 


Above. 

Be- 
low. 

Feet. 

"o.io 

Feet. 
12.28 
15.17 
6.40 

10.03 
8.68 

7.50 

8.15 

8 

9.37 

7.50 

6.25 

3.75 
33.93 

36.80 

11.90 
13.20 

4.45 

6.49 

3 

1.20 

'"i."85 

^Missiasippi  Kiver  Commission  preliminary  value,  21.26  feet  above  Cairo  datum  plane. 
^         t  Preliminary  value. 

fo]]P^—- The  highest  readings  during  the  fiscal  year  1894  on  the  Mississippi  from  Vicksburg  to  Car- 
treiJ^^  .occurred  July  1, 1893,  the  flood  being  then  ou  the  decline.     As  the  liighest  readings  of  tuat  flood 
eotiai  j^^^^n  >i^  niy  last  report  (p.  2064,  Keport  Chief  of  Egineers,  1893),  the  readings  of  July  1  are  not 
'^«rcd  in  comparing  the  relation  of  high  water  of  fiscal  year  1894  with  previous  highest  recori). 

^^ed  atatement  of  expenditures  during  the  fiacal  year  ending  June  SOj  1S94,  submitted 
in  compliance  ioith  requirements  of  section  0  of  river  and  harbor  act  of  1888. 

**ay  of  21  permanent  caugo- keepers  from  July  1,  1893,  to 

l^        June  30,  1894,  inclusive ; $3,660.00 

'^^Pections  and  repairs :  $3,  660. 00 

^ay  of  assistant  engineer,  8  months  llf  days,  at  $150 1,  258.  75 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gauges 49. 50 

Pay  of  employ  es'hirod  to  assist  gange  inspector  and  to  repair 

gauges  and  bulletins 11. 50 

Material  for  repair  of  gauges 30.  60 

Transportation  of  material  for  repair  of  gauges .85 

^ce  expenses  and  contingencies :  1,  351. 20 

Pav  of  clerk,  3  months,  at  $90 270.00 

Stationery 20.38 

Hire  of  telephone 13.50 

Telegrams 8.  94 

Proportion  of  expenses  for  iirecise  leveling  to  gauges  in  con- 
nection with  line  from  Yidalia  to  Monroe,  La 183. 33 

496. 15 

Total 5,507.35 
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Ouistauding  Vtabilitiea  July  Ij  1S94, 

ly  of  (loceascd  gange-keoper,  St.  Lonis,  Mo.,  July  1-17,  1890 $11. 00 

ly  of  deceased  gauge-keeper,  Garland,  Ark.,  January  1-31, 1892 10. 00 

Total 21.00 

Money  siatemeni. 

ily  1, 1893,  balance  unexpended $29. 81 

iiount  allotted  for  fiscal  year  ending  Juno  30, 1894 5, 500. 00 

5, 529. 81 

me  30, 1694,  amount  expended  during  fiscal  year 5, 507. 33 

ily  1, 1894,  balance  unexpended 22. 46 

aly  1, 1894,  outstanding  liabilities -' 21.00 

lily  1, 1894,  balance  available 1.46 

mount  allotted  for  fiscal  year  ending  J  une  30, 1895 5, 500. 00 

mount  available  for  fiscal  year  ending  June  30, 1895 5, 501. 46 

Amonnttbatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896  12, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


'fip 


irl 


-;;ir 


■^ 
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IMPROVEMENT    OF   ARKANSAS    RIVER    AND    OF    CERTAIN    RIVERS    IN 

ARKANSAS  AND  MISSOURI. 


RErORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPTS.    CARL  F,  PALFREY  AND  H.  S.  TABER,    CORPS  OF  ENGINEERS. 

IMPROVEMENTS. 


1.  Removing^    obstrnctious  in  Arkansas 

River,  Arkansas  and  Kansas. 

2.  Arkausaa  River,  Arkansas. 

3.  Fonrcho  Lo  Fevro  River,  Arkansas. 

4.  Petit  Jean  River,  Arkansas. 


5.  White  River,  Arkansas. 

6.  Cache  River,  Arkansas. 

7.  Black  River,  Arkansas  and  Missoun. 

8.  St.  Francis  River,  Arkansas. 

9.  St.  Francis  River,  Missouri. 


United  States  Engineer  Office, 

Little  Rock,  Arlc,  July  12, 1894, 

General  :  I  have  the  honor  to  present  herewith  annual  reports  for 
the  year  1894  of  the  following  works  of  river  and  harbor  improvement 
nnder  my  charge. 

I  liavo  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Carl  F.  Palfrey, 
Captain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A, 


W  I. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER.  ARKANSAS  AND  KANSAS 

This  work  was  under  charge  of  the  late  Capt.  H.  S.  Taber,  Corps  of 
Engineers,  until  December  19, 1893,  when  I  relieved  him  under  Special 
Orders  No.  288,  Adjutant-General's  Office,  series  of  1893. 

Object, — ^To  remove  (otherwise  than  by  permanent  works)  obstructions 
to  navigation. 

Project. — Originally,  to  raise  and  destroy  snags,  cut  overhanging 
timber,  remove  bowlders  and  reefs  by  blasting  and  dredging,  and  to 
cut  out  sand  bars  by  temporary  wing  dams.    The  survey  of  the  river 
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with  a  view  to  jjroject  for  permanent  improvement  was  included  under 
this  head. 

Since  appropriations  for  permanent  improvement  were  made,  blasting, 
dredging,  and  dams  have  been  omitted  from  the  project  under  this  head, 
leaving  the  customary  snagging  operations  only. 

OPERATIONS   OF  THE   FISCAL   YEAR. 

The  snagging  operations  for  this  year  were  confined  to  the  reach  of 
river  between  Little  Rock  and  Dardanelle,  Ark.,  a  distance  of  87^ 
miles.  The  U.  S.  snag  boat  Henry  Sheldon  began  this  work  at  Little 
Eock,  Ark.,  on  November  17,  1893,  working  up  to  Palarni  by  the  27tlL 
On  account  of  a  rise  in  the  river  the  boat  wa«  returned  to  Little  Rock, 
and  advantage  taken  of  the  time  to  enlarge  the  rudders.  On  the  4th 
of  December,  the  boat  resumed  operations  and  worked  up  to  Hog 
Thief  Shoal,  arriving  there  January  3, 1894.  On  account  of  low  water 
the  boat  could  not  pass  over  the  shoals  and  the  crew  were  engaged 
until  the  13th  cutting  overhanging  timber,  when  work  was  snsi>ended 
until  the  22d.  A  rise  enabled  the  steamer  to  proceed  #ip  the  river, 
but  covered  the  snags;  the  overhanging  timber  in  Hog  Thief  Bend  was 
cut  and  the  boat  ran  to  D«irdanelle,  arriving  there  the  28th;  was 
thoroughly  cleaned  and  placed  in  the  care  of  a  custodian  on  the  30th 
of  January.  There  were  387  snags  removed,  1,346  trees  cut^  1  drift  pile 
destroyed,  and  16G^  miles  run  by  the  steamer. 

PLANT. 

The  snag  boat  Beauregard,  the  construction  of  which  was  begun  in 
the  fiscal  year  ending  June  30,  1893,  was  practically  completed ;  there 
yet  remains  a  small  amount  of  carpenter  work  to  be  done.  The  boat  is 
140  feet  long,  28  feet  beam,  and  18  inches  draft  withoutfuel  or  supplies. 

The  plant  held  under  this  head  has  been,  by  authority  of  the  Chief 
of  Engineers,  consolidated  with  that  held  for  improving  Arkansas 
River. 

RESULTS   OF   THE   WORK. 

The  Arkansa-s  River  has  in  the  State  of  Arkansas  about  370  miles 
of  caving  banks,  much  of  which  is  of  wooded  ground.  Its  tributaries 
are  also  in  general  snaggy  streams.  The  floods  of  the  Mississippi  set 
back  upon  its  bed  snags  and  logs  drifting  to  that  river. 

The  evidence  of  pilots  is  that  the  snagging  operations  have  more 
than  met  the  annual  increase,  and  that  the  condition  of  the  river  in  this 
particular  is  steadily  and  materially  improving.  The  same  evidence, 
as  well  as  my  own  observation  of  235.9  miles  of  river,  is  that  these 
operations  can  not  be  diminished  for  many  years  yet,  and  could  profit- 
ably be  materially  increased. 

APPROPRIATIONS  AND  EXPENDITURES. 

Appropriations  for  the  work  now  carried  on  under  this  head  have 
been  made  and  work  carried  on  under  them  intermittently  since  1832. 
In  the  appropriations  of  1842  to  1844,  and  in  those  of  1866  to  1878, 
operations  on  the  Arkansas  were  combined  with  those  on  other  rivers, 
witliont  stated  distribution  of  funds.  For  the  latter  series,  I  am 
indebted  to  Lieut.  Col.  C.  R.  Suter,  Corps  of  Engineers,  for  a  statement 
of  the  expenditures  which  he  considers  chargeable  to  the  Arkansas 
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River;  as  tbe  accoants  were  not  kept  separate,  it  is  not  given  as  abso- 
lute, \>jJLt  as  a  close  approximation.  Based  npon  this  proportion,  and 
allo'orin^  a  little  less,  in  view  of  the  probable  relative  importance  of  the 

in  the  forties,  I  estimate  $80,000  as  the  allotment  from  the 
series. 

July  3,  1832  (lefis $38  carried  to  snrplus  fund) $14,962.00 

Marcb  3,  1836 40,000.00 

Marcli  3.  1837 25,000,00 

July  7,1838  (less $1,115.66  carried  to  surplus  fund) 38,884.34 

From  appropriations  1842-1844  (estimate) 80,000.00 

August  30,1852  (less  $269.47  carried  to  surplus  fund) 39,730.53 

F'roin  appTopriatious  1866-1878  (disbursements  reported  by  Col.  Suter)  ..  844, 831. 59 

Marcli  3,  1879  (part) 30,000.00 

June  14,  1880  (part) 35,000.00 

Marcli  3,1881  (part) 25,000.00 

Anjpfiflt  2,1882 35,000.00 

July  5,1884 36,000.00 

Auffiist  5,  1886 19,875  00 

Axi^rast  11,1888 25,000.00 

Septeiiil>er  19, 1890 20,000.00 

From  sale  of  Ileese 20,000.00 

July  13,1892: 20,000.00 

Total 849,283.46 

to  June  30, 1893 829,328.57 

Money  statement 

July   1,  1893,  balance  unexpended : $19,954.89 

Received  on  account  of  sale  of  U.  S.  snag  boat  Miisouri 2, 500. 00 

$22, 454. 89 

Jmte  30,  1894,  amount  exx>ended  during  fiscal  year 21, 882. 05 

July  1,  1894,  balance  unexpended 572.84 

Joly   1,  1894,  outstanding  liabilities —  135.94 

July  1,  1894,  balance  available 436. 90 

{Amoant  (estimated)  required  for  completion  of  existing  project,  annu- 
ally      35,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expense  account. 


Payroll $11,296.91 

General  supplies 1, 318. 58 

Subsistence 768.89 

Transportation 13. 70 

Fnel 116.72 

Lumber 1,325.27 

Telegrams 11.44 

Traveling  expenses 23. 25 

\^ater  rent 17.00 

Office  rent 85.00 


Telephone  rent $15.00 

Stationery 103.43 

Capstans 1,225.00 

Boilers 2,600.00 

Machinery 2,750.00 

Reserved  in  Treasury  United 

States,      account      freight 

charges 211.86 


Total 21,882.05 


W  a. 

IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

ThiB  work  was  under  charge  of  tbe  late  Capt,  H.  8.  Taber,  Corps  of 
Bngineers,  until  December  19, 1893,  when  I  relieved  him  under  Special 
Orders  No.  288,  Adjutant-Generars  Office,  series  of  1893. 

Olject. — ^To  secure  a  navigable  channel  not  less  than  G  feet  in  depth 
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from  Little  Rock  to  the  Mississippi  River,  via  the  White  River  Ci 
and  not  less  than  2  feet  in  depth  above  Little  Rock. 

Project, — Prior  to  188G  works  upon  this  river  were  special  imi 
nients  of  detached  reaches,  generally  with  immediate  reference  h 
lining  the  channel  to  draw  spans  of  bridges,  or  to  the  water  fro 
towns  having  quays,  and  to  the  improvement  of  some  especiallj 
cult  crossing. 

The  act  which  became  law  August  11, 1888,  adopted  the  plai 
forth  in  Appendix  V  13,  Annual  Report  of  Chief  of  Engineers  f 
fiscal  year  1885,  and  in  House  Ex.  Doc.  No.  90,  Forty-ninth  Con 
first  session  (the  former  relating  to  the  reach  "from  Little  Rock 
Mississippi  River,  via  the  White  River  CutoflF,"  the  latter  to  the 
from  Fort  Gibson  to  Wichita,  Kans.),  and  authorized  the  appli' 
of  available  balances  of  former  appropriations  to  this  work,  ad( 
as  part  of  it  the  works  already  constructed  under  those  appropris 

These  plans  were  for- removal,  by  blasting  and  dredging,  of  roc 
gravel  reefs,  contraction  by  permeable  dikes  as  used  on  the  Missi 
River,  or  by  brush  and  stone  dams,  no  mention  being  made  of 
ment,  except  by  implication  in  the  references  to  the  ^lississippi 
The  works  constructed  under  these  appropriations  by  the  ofBc< 
seuting  the  plans  show  high  permeable  dikes,  similar  dikes 
quently  solidly  filled  with  stone,  low  dikes  originally  built  of 
upon  mattress  foundations,  brush  and  stone  dams,  and  a  spari 
of  revetment.  Works  of  all  these  types  were  constructed  and  re 
before  the  appropriation  of  July  13, 1892. 

In  view  of  the  above  action,  the  adopted  project  is  to  remov 
and  gravel  reefs  by  blasting  and  dredging,  to  contract  the  chan 
dikes  or  dams,  permeable  or  solid,  of  such  construction  as  th< 
conditions  require,  and  to  hold  the  channel  so  obtained  by  rev< 
where  necessary. 

PRESENT   AVORKS. 

Above  Fort  Smith. — Near  Holts  Rock,  on  right  bank,  18J  miles 
Fort  Smith,  two  brush  and  stone  dikes,  400  feet  and  600  feet;  to 
feet.     Built  in  fiscal  years  1891 -'92.    No  repairs. 

Cherokee  Chute,  on  left  bank,  12  miles  above  Fort  Smith,  oi 
meable  dike  350  feet  long.    Built  in  fiscal  year  1890.    No  repain 

Poteau  Reach,  on  left  bank,  one-half  to  3^  miles  above  Fort 
six  dikes,  320, 450, 600, 420, 300,  and  1,150  feet;  built  permeable  ii 
years  1887-1 890-'91  (total  3,240  feet).  Four  of  these,  320, 450,  C( 
420  feet;  total  1,790  feet;  converted  into  solid  stone-capped  d 
fiscal  year  1893.  Two,  300  and  1,150  feet;  total  1,450  feet,  still  ] 
able. 

From  Little  Rock  to  Fort  Smith. — At  Van  Buren,  on  right 
187  miles  above  Little  Rock,  two  solid  stone-capped  dikes,  900.  a 
feet;  total,  1,500  feet.  One  dyke,  900  feet,  was  built  for  a  r 
incline;  the  other,  600  feet,  was  built  permeable  in  fiscal  yeai 
Both  converted  into  solid  stone-capped  dikes  in  fiscal  years  1892 

Moore's  Rocks,  168  miles  above  Little  Rock,  one  channel  1 
wide,  425  feet  long,  to  a  depth  of  2  feet  at  low  water;  excavj 
fiscal  years  1891,  1893. 

Dardanello  Reach,  on  left  bank,  SS  to  89  miles  above  Little 
three  solid  stone-capped  dikes  250,  200,  and  140  feet;  total,  59i 
One,  250  feet,  built  of  riprap  stone  on  brush  mattress  in  fisct 
1894;  one,  200  feet,  was  built  permeable  in  fiscal  year  1887,  con 
into  stone  capped  dike  in  fiscal  years  1893,  1894;  one,  140  feet, 
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boat  wharf,  broken  near  shore,  converted  into  stone  dike  In  fiscal 
.894. 

stal  Hill,  on  left  bank,  11 J  miles  above  Little  Eock,  one  solid  dike, 
et,  built  of  riprap  stone  on  brush  mattress  in  fiscal  year  1894 
lished). 

3ve  Baring  Cross  bridge,  on  right  bank,  IJ  to  2f  miles  above 
!  Bock,  five  stone  dikes,  240, 150, 320, 135,  and  150  feet;  total,  995 
Three  of  these,  240,  320,  and  135  feet,  built  permeable  in  fiscal 
1888, 1889,  repaired  in  fiscal  year  1892,  and  converted  into  stone- 
j(l  dikes  in  fiscal  year  1893.  Two,  150  and  150  feet,  built  of  stone 
ush  mattress  in  fiscal  year  1893;  all  repaired  in  fiscal  year  1894. 
^»i  Little  Rock  to  mouth. — Reach  below  Little  Rock  Junction 
ay  Company  bridge,  on  left  bank,  no  miles  to  1  mile  below  Little 
,  four  dikes  400,  200,  250,  and  400  feet,  built  as  permeable  dikes  in 
year  1888-^89;  converted  into  solid  stone-capped  dikes  in  fiscal 
1803.  Each  dike  was  built  400  feet  long,  the  two  shorter  dikes 
filled  to  the  remaining  lengths  of  the  original,  structures, 
ads  Point,  on  right  bank.  If  miles  below  Little  Rock,  one  perme- 
like  200  feet  Jong,  built  in  fiscal  year  1888.  J^o  repairs. 
»le  Bend,  on  left  bank,  20J  miles  below  Little  Rock,  two  permeable 
,  600  and  394  feet,  total  994  feet,  built  in  fiscal  year  1888.  No 
rs. 

lite  Bluif,  on  left  bank,  43  miles  below  IJttle  Rock,  two  permeable 
,  200  and  400  feet,  total  COO  feet,  built  in  fiscal  year  1888.  No 
rs. 

le Bluff  Reach,  on  right  bank,  65  to  07  miles  below  Little  Rock,  six 
,  lj520, 400^  200, 150, 150,  and  150  feet;  total,  2,570  feet.  One  dike, 
feet,  built  m  fiscal  year  1885, 400  feet  of  brush  and  sand-boxes  and 
feet  permeable,  repaired  in  fiscal  year  1887,  still  permeable.  Five 
,  400,  200, 150, 150,  and  150  feet,  are  now  solid  stone-capped  dikes. 

3  of  these,  400,  200,  and  150  feet,  built  permeable  in  fiscal  years 
1890, 1891.  One,  400  feet,  repaired  in  fiscal  year  1892,  and  con- 
d  into  solid  stone-capped  dikes  in  fiscal  year  1893.  Two,  200  and 
eet,  converted  into  brush  and  sand-box  dikes  in  fiscal  year  1891, 
Qto  solid  stone-capped  dikes  in  fiscal  years  1892, 1893. 

e  last  two,  150  feet  each,  built  of  brush  and  sand-boxes  in  fiscal 
1892,  converted  into  solid  stone-capped  dikes  in   fiscal  years 
1804. 
obank  revetments,  7,395  feet  long  in  all.    One,  2,115  feet,  from 

4  to  Dike  6,  built  in  fiscal  years  1893, 1894;  one  beginning  600  feet 
'^  Dike  6,  .-extending"  downstream  5,280  feet,  built  in  fiscal  year 
repaired  in  fiscal  year  1894. 

rgus  Place  Reach,  on  right  bank,  68  to  69  miles  below  Little  Rock, 
[>€rineable  dikes,  450, 800, 800,  and  807  feet ;  total,  2,857  feet.  Built 
cal  year  1891,  repaired  in  fiscal  year  1892.  One,  450  feet,  repaired 
cal  years  1893, 1894  by  stone  filling. 

b  Roy  Reach,  on  right  bank,  73|  miles  below  Little  Rock,  one  per 
lo  dike,  1,200  feet  long,  built  in  fiscal  year  1891.    No  repairs. 

OPERATIONS   OF   THE  FISCAL   YEAR. 

ove  Fort  Smith. ^ISone. 

M»  Little  Eock  to  Fort  Smith. — Right  bank,  near  Van  Buren; 
1-12,  conversion  of  old  permeable  dike  into  solid,  in  progress  at 
ining  of  year,  completed;  693J  yards  riprap  stone  used,  making 
yards  for  this  dike. 
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Jjefi  bankj  near  DardaneUe. — July  1-September  2,  conversion  o 
permeable  Dike  Y  into  solid,  of  riprap  stone,  200  feet  long,  7  feet 
above. low  water,  in  progress  at  beginning  of  fiscal  year,  complete 

September  4-December  28,  construction  of  new  Dike  X,  solid,  o 
rap  .stone,  250*  feet  long,  7  feet  high  above  low  water,  6  feet  wide  on 
on  brush  mattress  60  feet  wide,  with  bank  revetment  to  high  wat 
root  of  dike. 

November  7-December  1,  conversion  of  old  stone  wharf  into 
dike  by  filling  break  near  shore,  giving  a  dike  140  feet  long. 

The  stone  used  in  the  work  was  obtained  by  hired  labor  from  a  qc 
1  j  miles  above  old  Dike  Y.  The  U.  S.  snag  boat  Wichita  was  ns( 
tow  the  stone  to  the  dikes  until  July  29,  when,  on  account  of  the  i 
water,  the  boat  could  not  be  used  for  this  purpose,  and  cordeling 
resorted  to.  The  brush  was  procured  by  hired  labor  from  lands  a 
3J  miles  above  old  Dike  Y.  Low  water  greatly  retiirded  the  proj 
of  the  work.  A  bar  in  front  of  the  quarry  prevented  getting  br 
very  close.  During  part  of  the  time  the  stone  had  to  I^  wh^ed 
feet  across  it.  A  long,  shallow^  crossing  between  the  quarry  anc 
dike  interfered  with  cordelling  and  made  light  loads  on  the  barges 
essary.  The  Wichita  remained  here  until  August  22,  under( 
repairs  to  machinery  and  boilers,  which,  being  completed^  the  ste 
was  transferred  to  Pine  Bluflf. 

Statement  of  material  used  in  the  work  near  DardaneUe, 


Katuro  of  material. 


MaitrosM square  feet. 

Stone cubic  yarda. 

Bnibh corda. 

Kopo pounds. 

Naila do 


Old  Dike  T. 

Fiaoal  year 
1693. 

Fiacal  year 
18M. 

Total. 

5.100 

552 

60 

OOU 

150 

5,100 

2,745 

00 

GOO 

150 

2.193 

01dwhart,j   Di 

fiacal  year  fiae 

ISM.'      1       ) 


812  i 


Upon  the  completion  of  this  work  the  fleet  was  floated  to  the  '. 
Maumelle  Keach. 

Left  hank  at  Crystal  HilL — January  19- March  10,  constructs 
solid  dike  of  riprap  stone,  300  feet  long,  7  feet  high  above  low  wa 
feet  wide  at  top,  on  brush  mattress  60  feet  wide,  with  bank  revet 
at  root  of  dike,  nearly  completed  when  work  was  suspended  onao 
of  high  water.  The  dike  was  left  of  nearly  full  mass  but  rough;  1 
200  yards  of  stone  may  be  required  to  complete  it  and  rectify  form 

In  the  approved  project  of  my  predecessor,  two  dikes  (E  and  F) 
contemplated,  1,500  feet  apart.  As  it  was  late  in  the  season  bei 
fleet  became  available  and  tbe  high- water  season  near  at  hand,  on! 
coiistiuction  of  Dike  K  was  undertaken.  The  brush  required  fo 
mattress  was  i)rocured  by  hired  labor  from  Rectors  Island,  just  a 
Crystal  Hill;  the  stone  was  imrcbased  in  open  market  at  three  r 
2,11)3  cubic  yards,  at  75  cents  per  cubic  yard,  on  the  barge  atCr; 
Hill ;  050  cubic  yards,  at  00  cents  per  cubic  yard,  on  the  bank  at  Cr 
Hill ;  and  108  cubic  yards,  at  1(5  cents  per  cubic  yard,  at  the  Ives  P 
about  3i  miles  above  Crystal  Hill.  The  foundation  mattress  was  i 
350  feet  long  by  CO  feet  wide,  but  a  rise  shifted  the  outer  end  so  tl 
became  necessary  to  weave  a  second  mattress  145  feet  long  by  60 
wide,  making  in  all  495  linear  feet,  or  29,700  square  feet.  A  secW 
If  hich  began  on  the  9th  of  February,  caused  a  temporary  suspensi 
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work  until  the  2l8t  of  the  month.  The  dike  was  out  about  60  feet  at 
tills  time  and  the  eddy  caused  caving  just  below  the  dike,  making  it 
necessary  to  do  some  extra  work  at  this  point.  No  towboat  was 
employed  in  the  work. 

SfaUmeni  of  material  used  in  Dike  E,  Little  Mdumelle  Reach. 

Mattress square  feet. .  29,  700 

Stone cubic  yards..  2,957 

♦Vire pounds..  1,987 

S»il8 do  ....  150 

g"Jsh cords..  336i 

^<>P«.: iwnnds..  300 

At  the  completion  of  the  work  the  fleet  was  floated  to  Little  Bock. 

BELOW  LITTL.B  KOCK. 

-^ft  haiik^  near  lAUlc  Rock, — November  1-February  28,  conversion 

w^  permeable  dikes  Nos.  1,  2,  and  3  into  solid  dikes  continued. 

y  hen  work  was  suspended  on  this  series  of  dikes  in  the  fiscal  year 

endiug  June  30, 1893,  Dike  No.  1  had  been  solidified  to  only  170  feet, 

JMe  Ko.  2  to  260  feet,  and  Dike  No.  3,  250  feet,  these  being  the  remain- 

in^  lengths  of  the  original  400  feet  each. 

fii  examination  of  the  dikes  after  the  high  water  of  1893  showed  that 
the  bank  immediately  below  Dike  3  had  caved  and  the  riprap  on  that 
side  gone.  A  deep  hole  was  also  found  just  below  the  dike,  causing  a 
portion  of  the  dike  50  feet  from  the  bank  and  about  40  feet  in  length 
^^  one-half  the  width  of  the  dike  to  slide.  Dike  No.  1  was  extended 
to^ts  original  length,  400  feet. 

■The  shore  ends  of  the  dikes  Nos.  1,  2,  and  3  were  raised  and  the  rip- 

^\>  strengthened.    The  hole  below  Dike  No.  3  was  filled,  and  that  part 

of  the  dike  where  the  slide  had  occurred  was  repaired.    The  dikes  on 

"Sht  bank,  above  the  Baring  Cross  bridge  were  also  strengthened. 

Tliere  were  used  in  the  work  3,155  cubic  yards  of  stone  in  the  dikes 

Wow  the  Little  Rock  Junction  Railway  bridge,  and  60  cubic  yards  of 

stone  in  Dike  A',  above  the  Baring  Cross  bridge.    No  towboat  was 

available  for  this  work  and  the  stone  was  transported  to  the  dikes  by 

cordelUug,  excepting  260  cubic  yards  which  were  towed  by  the  U.  S. 

^^^Q^t  Cleveland  just  at  the  close  of  the  work.    Dikes  2  and  3  yet 

remain  to  be  restored  to  the  original  length. 

^^^ht  bank,  near  Pine  Bluff, — July  1-November  28,  construction  of 
revetment  between  dikes  5  and  6,  and  repairs  to  Dike  A°,  in  progress 
3^t beginning  of  fiscal  year;  also  repairs  of  revetment  below  Mallory's 
^itcli,  and  conversion  of  old  brush  and  sand-box  dikes  5  and  6  into 
^JJd  dikes  of  riprap,  each  150  feet  long,  17  feet  high  above  low  water, 
^'  ^idth  varying  to  conform  to  original  construction,  completed,  except 
repairs  of  Dike  A**,  suspended  on  account  of  lack  of  funds. 

The  brush  used  in  the  work  was  purchased  in  open  market,  delivery 
^^H  made  on  barges  in  the  vicinity  of  Pastoria  and  Rob  Roy  bridge. 
*ear  thousand  nine  hundred  and  nine  cubic  yards  of  the  stone  used 
^ere  purchased  in  oi)en  market,  delivered  on  the  river  bank  in  the 
^icinity  of  Pine  Bluflf ;  the  remainder  was  stone  that  had  been  barged 
^  Pine  Bluft*  during  the  previous  year.  The  U.  S.  towboat  Cleveland 
^^  used  for  towing  (with  the  exception  of  one  week)  until  November 
^^»   The  low  water  interfered  greatly  with  the  towing  of  brush. 
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Statement  of  material  used  in  construction  tcork  at  Pine  Bluff. 


RoTetment    between 
Bike  5  and  Dike  6. 


KepaJrs  to  Dike  A*. 


Repairs 
tore- 

vctmenl 

below 

Mal- 

lorv'a 

Difch. 


lieoon- 
atrac- 
tion  of 
Dike  5. 


RecoD- 
atruc- 

tiOQOf 

Bike  6. 


Fiscal  year. 


Mattresa,  woven,  aquaro 
foot 

Brush  used corda. . 

Stono  sinking  mattress, 
cubic  yards 

Stone  riprapping  bank, 
cubic  yards 

Poles number. . 

Wire pounds . . 

'Sails do — 

Sand  boxes number.. 

Mooring  piles do 


1804. 


!  Total. 


Fiscal  year. 


1883. 


18$M. 


Total. 


FiacaJ  year. 


138,075  229,250 

590  914 

514  912 

872  1,014 

1.515  2,494 

2, 650  4, 425 

400  900 


11 


0 


122 


I 
\     756 


357 
545 
205 


11 


35 


540 

37 

50 

0 


157 


1,296 

394 
595 
205 


1894. 


15,200 
77 


122 

220 

500 

55 


1894. 


1(94. 


752|' 

2,8;8 

1,650 

3,281 

465 


f07 

9.066 

957 

1,925 

290 

100 


Also  1,191  pounds  rope  nscd  in  the  whole  work. 

At  Big  Rock,  3.8  miles  above  Little  Rock. — At  the  beginning  of  the 
fiscal  year  there  was  a  force  employed  here  quarrying  stone.  The 
U.  S.  snag  boat  Heiiry  Sheldon  had  been  towing  it  to  Pine  Blafif,  but 
became  totally  disabled  on  July  3,  and  quarrying  was  suspended  on 
July  28.  In  the  meantime  650  cubic  yards  of  stone  were  quarried. 
Dufiiig  the  months  of  August,  September,  and  October  the  fleet 
remained  at  Big  Rock  in  the  care  of  a  custodian,  necessary  repairs 
being  made  to  the  quarter  boat  and  barges. 

In  all,  2,050  yards  were  quarried  during  the  year,  some  being  on 
hand  at  its  beginning. 

Three  thousand  one  hundred  and  fifty-five  yards  were  used  in  dikes 
opposite  Little  Rock;  1C8  yards  on  dikes  near  and  above  Little  Rock; 
120  yards  shipped  to  Pine  Bluff,  of  which  30  yards  were  lost. 


•     PLANT. 

At  Little  Rocky  Ark, — At  thebeginningof  the  fiscal  year  a  pile-driver 
barge  74  by  20  feet  was  under  construction.  This  was  completed  the 
first  week  in  August.  A  new  hull  for  the  U.  S.  towboat  Cleveland  wi*8 
begun  on  October  23,  1893,  and  launched  on  November  24.  The  old 
cabin  was  hardly  in  condition  to  bear  removal.  A  cabin  was  built  on 
the  new  hull,  using  all  available  material  from  the  old,  of  which  there 
was  little  but  doors,  frames,  and  sashes.  The  machinery  was  trans- 
ierred  from  the  old  to  the  new  hull  and  the  boat  put  to  work  on  Feb- 
ruary 20, 1894.  Excepting  the  machinery,  the  boat  is  now  practically 
new,  is  100  feet  long,  20  feet  wide,  and  draws  17  inches  without  fuel. 
The  old  hull,  with  sides  and  roof  of  cabin,  remains  available  for  the 
present  for  storage.    General  repairs  were  made  to  barges. 

The  plant  held  under  appropriations  for  "  Removing  obstructions  in  J 
Arkansas  River,  Arkansas  and  Kansas,"  and  for  works  on  tributarif" 
of  the  Arkansas,  has,  by  authority  of*  the  Chief  of  Engineers,  * 
transferred  to  this  head." 

CHANNEL. 

In  reporting  upon  the  channel  and  the  eflfect  of  the  works  in  189| 
present  hearsay  information.    During  my  charge  I  have  not  hadj 
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mission  boats  available  for  inspection  trips  nor  funds  snflBcient  to 
ify  such  use  of  them.  Opportunities  for  travel  by  public  convey- 
e  have  not  been  frequent,  and  those  of  which  I  have  been  able  to 
il  myself  have  not  been  at  such  stages  of  water  as  to  afford  the 
»t  valuable  information. 

ibove  Fort  Smith,  as  far  as  Webbers  Falls,  CI  J  miles  by  river, 
Ich  has  been  the  reach  navigated  in  1894,  the  chief  diflBculties  met 

at  Choctaw  and  Cherokee  Chutes,  and  Bruces  Island,  12  miles 
)veFort  Smith,  and  a  shifting  bar  just  above  the  mouth  of  Poteau 
rer,  which  is  dangerously  near  the  draw  span  of  the  railway  bridge. 
k.  dike  was  built  in  1890  across  the  Cherokee  Chute,  nearly  or  quite 
sing  it,  about  2,500  feet  below  its  head,  and  1,600  feet  below  the 
nth  of  Skin  Bayou,  which  opens  into  this  chute.  It  was  intended 
throw  the  river  into  Choctaw  Chute.  Although  the  Choctaw  Chute 
8  not  always  been  open,  it  would  appear  from  its  length  and  align- 
int  to  be  the  more  natural  course  of  the  river. 

The  work  bas  not  been  successful.  A  deep  cut  has  formed  across  the 
and  end  of  the  dike  in  Cherokee  Chute,  and  the  flow  through  Choc- 
wr  Chute  has  developed  a  reef,  reported  as  apparently  of  bowlders, 
ross  that  chute,  which  makes  navigation  difficult. 
In  my  only  examination,  which  was  made  at  a  stage  of  10.4  feet,  I 
entup  the  Cherokee  Chute  around  the  dike  by  steamer  and  came 
)wn  the  Choctaw  Chute  by  skiflf'.  It  appears  probable  that  just  below 
16  bold  rocky  point  on  the  left  bank,  known  as  Wilsons  Rock,  there 
a  submerged  reef  from  the  right  bank,  which  throws  the  current 
^ay  from  the  Choctaw  Chute  and  into  the  Cherokee  Chute. 
At  suitable  stage,  examinations  and  careful  soundings  will  be  made 
> determine  this  point  and  the  nature  of  the  reef  in  Choctaw  Chute, 
tthe  time  of  Abert's  survey,  1869,  Choctaw  Chute  was  dry;  survey 
fl889  indicated  the  deeper  natural  channel  in  the  Choctaw  side;  sub- 
iquent  survey  has  been  made  of  the  Cherokee  Chute  only. 
The  shifting  bar  above  the  mouth  of  Poteau  River  depends  upon  the 
age  of  the  two  rivers  and  the  effect  of  the  Poteau  upon  the  current 

the  Arkansas.  In  1809  the  mouth  of  the  Poteau  was  formed  by  a 
ttntof  rockon  the  downstream  side,  tending  to  throw  the  current 
gainst  that  of  the  Arkansas,  and  a  mud  point  on  the  upstream  side 
erlapping  the  former  and  turning  the  stream  down  the  Arkansas, 
le  river  has  cut  away  so  much  of  the  mud  point  that  the  rock  point 
ntrols  the  direction  of  the  Poteau  at  its  junction,  and  the  meeting  of 
c  opposing  currents  produces  the  bar.  At  a  suitable  stage,  exami- 
ition  will  be  made  with  reference  to  cutting  away  this  point  of  rock 
d  reenforcing  the  mud  point  with  the  material  excavated,  so  as  to 
Jtore  the  former  condition  and  remove  the  cause  of  the  bar. 

FROM   LITTLE   KOCK   TO   FOET   SMITH   (194.3  MILES). 

n  this  reach  27  shoal  crossings  are  reported,  of  which  19  are  ordi- 
ry  channel  crossings,  7  are  shoals  from  2  to  4  miles  in  channel  dis- 
ice,  and  1,  the  cut  at  Moores  Rock,  a  passage  difficult  because  of 
!  narrowness  of  the  cut  and  of  the  line  of  approach  to  it  from 
itream. 

n  this  reach  there  are  43.5  miles  in  which  the  river  is,  on  one  bank 

he  other,  close  against  mountain  or  rock.    In  the  03  miles,  which  I 

e  passed  over  by  daylight,  I  have  note  of  11.17  miles  of  rocky  bank 

of  27.65  miles  of  bank  badly  caving.    One  reach  of  nearly  5  \tv\\^% 

ENa  94 97 


538      REPORT   OF   THE    CHIEF    OF   ENGINBBR8,  U.  S.  ARMY. 


XP^ 


jf?^ 


'A!  J.  J 


"W 


'j> 


{■fS^ 


i<o^ 


'  river  is  known  to  me  in  which,  without  Biountainous  banks^notctire    tr^rbe^'^ 
iving  is  in  progress.    I  estimate  the  development  of  bankwhleli 
akes  annual  contributions  to  sand  bars  and  snags  at  180  miles. 

IIOM  LITTLE   KOCK   TO  MISSISSIPPI  RIVER,  VIA  WHn?E  RIVER  (173.4 

MILES). 

In  this  reach  there  arc  few  bluffs,  none  of  which  is  rocky.  ThewK^ 
irdly  a  recognizable  straight  reach  of  river  between  one  bend  aad 
10  next.  I  have  seen  by  day  or  search  light  148,6  miles  of  thisreacbi 
J  a  moderately  high  stage,  in  which  caving  was  always  evident  od 
le  bank  or  the  other,  with  some  little  overlapping  in  the«horttani^ 
he  crossings  have  very  generally  shifting  middfe  ^grounds,  bottlK^ 
terest  of  the  pilots  Wiis  chiefly  manifested  in  the  snagging  openi- 
Dns.  I  estimate  the  caving  bank  of  this  reach  at  10  per  cent  more 
lan  its  length,  or  about  190  miles.  Much  of  this  caving  is  of  vain 
jle  cnltivated  land;  that  at  Bed  Fork  and  that  near  Gnmmings Laud 
g  endanger  levees;  about  one  third  is  chiefly  important  for  its  add! 
ous  to  bars  and  snags. 

A  somewhat  curious  cutoff  has  taken  place  in  this  rea^h.  Aboat^ 
iles  below  Little  Eock  was  a  point  on  the  left  bank  which  had  for  a 
ile  and  a  half  of  axial  length  a  nearly  uniform  width  of  one-half  miie. 
tie  river  has  cut  aieross  this  point  at'les^than  half  a  mile^fromitstip, 
id  the  cut  is  reported  as  widening  at  the  cxjiense  of  f the  island. 


COMMERCE   AND   TONNAGE. 


The  commerce  of  the  river  follows,  with  little  overlapping,  the  dm- 
ons  of  tlie  appropriation  bills.  The  river  traffic  of  the^sectiomybore 
Drt  Smith  centers  at  that  city,  which  also  draws  upon  the  lawerTivtr 
I  far  as  Dardanelle.  The  traffic  on  the  section  from  Little  Jiod^  to 
ort  Smith  is. by  lines  of  steamers  owned  at  Little  Rock  and . running 
so  to  Pine  Bluff.  The  principal  traffic  from  Little  Bock  to  theoiontit 
by  a  line  of  steamers  running  from  Pine  Bluff  to  Memphis. 
The  Arkansas  River  is  paralleled  on -the  north  side,  from  Fort  Gib- 
in,  lud.  T.,  to  Swan  Lake  Landing,  Ark.,  by  the  following  railroads: 
ort  Gibson  to  Fort  Smith,  by  the  Kansas  and  Arkansas  Valley;  Fort 
nith  to  Van  Buren  and  Little  Eock,  by  the  Little  Rock  and  Fort 
nith  llailway ;  Little  liock  to  Rob  Roy,  by  the  Little  Rock  branch  of 
le  St.  Louis  Southwestern  Railway ;  Rob  Roy  to -Swan  Lalce  Landing, 
r  the  Pine  Bluff'  and  Swan  Lake  Railway.  At  no  }>oint  are  tbe^ 
ilroads  over  12  miles  from  the  river.  On  the  soutli^de  of  tiie  river, 
om  Little  Rock  to  Douglas  Landing,  the  Little  Rock,  i^iississippi 
iver  and  Texas  Railway  lies  within  6  miles  of  the  river.  The  river 
crossed  at  Fort  Smith  by  the  Kansas  and  Arkansas  Valley  Railway; 
Van  Buren  by  the  Texas  branch  of  the  St.  Louis  and  San  Francusco 
ailway;  at  Little  Rock  by  the  St.  Louis,  Iron  Mountain  and  SouUiem  ^  i^ 
ailway,  and  by  the  Little  Rock  Junction  Jtailway,aad  at -Rob  Roy  by 
e  St.  Louis  Southwestern  Railway. 

The  principal  traffic  is  in  cotton  (plantation  bales),  cotton  seed,  rough 
mber  and  logs  (hard  and  soft  woods),  brought  to  the  three  ceBlers 
)ove  mentioned,  and  provisions  and  general  merchandise  carried  oat 
ence.  From  all  the  centers  the  linished  products,  pressed  bales,oil, 
lished  lumber,  barrel  staves,  etc.,  are  generally  sent  out  by  raiL 
The  tonnage  of  the  past  year  is  less  ^an  that  of  many  recent  years^ 
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probably  because  of  short  crops  and  of  the  general  business  depression. 

la  comparing  the  present  business  with  the  traditional  prosperity  of 
steamboating,  I  find  the  usual  changes  of  Westera  navigation.  In  the 
decade  1850-1860  steamers  of  from  800  to  1,200  tons  plied  from  Little 
Eock  to  New  Orleans,  and  steamers  of  from  600  to  800  tons  from  St. 
Louis  to  Fort  Smith.  The  latter  round  trip  took  one  month,  and  six 
were  made  in  a  good  year.  In  the  latter  half  of  the  decade  1860-1870, 
with  the  revival  of  industricss,  the  river  navigation  was  resumed  with 
boats  of  400  to  700  tons  running  from  Little  Rock  to  St.  Louis,  Cincin- 
nati, and  Memphis.  Shortly  after  1870  the  general  consolidation  and 
improvement  of  the  railroad  system  brought  a  serious  diminution  of 
river  traffic. 

Prior  to  1860  the  steamers  had  nearly  a  monopoly  of  freight  and 
passenger  traffic.  They  ran  at  great  expense,  using  high-power  engines, 
carrying  large  crews,  well  paid  in  the  higher  gratles,  and  incurring 
heavy  bills  for  repairs.  They  charged  correspondingly  high  rates  for 
freight  and  passage.  From  1866  to  1870  they  had  still  ample  business, 
as  the  State  of  Arkansas  was  then  less  than  now  in  touch  with  the 
great  commercial  centers  of  the  country,  and  its  local  business  centers 
were  the  more  important  thereby.  Since  1870  the  consolidation  of 
tailroad  systems,  and  the  change  of  business  methods  resulting  there- 
fmiD,  leave  to  the  water  transportation  its  usual  function  when  in  full 
competition  with  rail,  the  carnage  of  bulky  and  heavy  rough  products, 
and  the  general  service  of  the  river  towns.  This  it  is  not  likely  to  lose, 
and  of  this  there  is  prospect  of  ample  development. 

Beport  of  Mr.  P.  E.  Van  Frank,  jr.,  assistant  engineer,  and  letter  of 
Hr.  Ferd.  Hamilton,  containing  details  of  the  earlier  navigation,  are 
appended. 

APPROPRLA.TIONS   AND   KXPENDITURES. 

Prior  to  1886  appropriati6ns  were  for  special  works.  The  act  of 
August  5, 1886,  appropriated  for  the  whole  river,  making  allotments 
for  certain  of  these  works.  The  act  which  became  law  August  11, 
1888,  adopted  these  works  and  authorized  the  application  of  their  bal- 
aueesto  the  general  improvement. 

The  appropriations  thus  expended  for  works  embraced  in  the  present 
project  are  as  follows : 

J'UjeU,l8S0(PiiioBlufl) $25,000.00 

March  3, 1881  (Pine  Bluff) 23,000.00 

August 2, 1882  (Pino  Pluff) 20,000.00 

J«ly5,1884  (Pine  Bluff') ; 55,500.00 

Jnly  5, 1884  (Fort  Smith) 5,000.00 

Angn8t5,1886 75,000.00 

August  11, 1888 : 150,000.00 

September  19, 1890 180,000.00 

%  13, 1893 250,000.00 

^       Total 783,500.00 

Eipended  to  June  30, 1893 673,788.24 

(The  balance  unexpended  July  1,  1893,  in  this  report  differs  from 
fbatof  Diy  predecessor  for  June  30, 1893,  by  an  excess  of  $150.  This 
» correction  of  an  error  of  record  made  in  1890,  affecting  the  reports 
!891-1893.) 
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Money  statement. 

July  1, 1893,  balance  iinexpcudcd $109, 711.  76 

Received  on  account  of  sale  of  IJ.  S.  quarter  boats  Yorktoicn 
and  Greenwich 5, 000. 00 


Juno  30, 1894,  amount  expended  during  fiscal  year 


July  1,  1894,  balance  unexpended  . . . 
July  1, 1894,  outstanding  liabilities 

July  1, 1894,  balance  available 


$114,711.76 
98,  835. 83 

15,875.93 
479.68 

15,  39G.  25 


Amount  (estimated)  required  for  completion  of  existing  project 3,  222, 479. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

■<       1896 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I     Larbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Expense  account. 


Payroll $57,667.11 

General  supplies 5, 439.  89 

Subsistence 11,810.49 

Transportation 100. 23 

Rock 14,578.51 

Fuel 1,572.34 

Traveling  expenses :  327.  60 

Piling,  brush,  and  poles 4, 176. 09 

Lumber 1,238.87 

Mileage 186.00 

Stationery 119.92 


Flags $9.90 

Medicine 58.00 

Office  rent 340.00 

Telephone  rent ®.00 

Telegrams 71.  S 

Telephone  messages 8. 37 

Registry  stamps 8. 00 

Reserved  inU.  S.  Treasury  for 

freight  charges 1,038.26 

Total 98,835.83 


REPORT  OP   MR.    P.    R.    VAN  FRANK,   JR.,   ASSISTANT   ENGINEER. 


Little  Rock,  Ark.,  June  2S,  1S94, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  stoamboating  on  the 
Arkansas  River  before  the  days  of  railroads : 

The  Press  Directory  of  city  of  Little  Rock  (issued  1890)  states  that  on  March  19, 
1822,  the  first  steamboat  arrived  at  Little  Rock,  and  about  the  year  1825  a  steamboat 
passed  up  the  river  to  an  Indian  mission.    Hempstead's  History  places  the  date  of 
the  fii-st  arrival  as  January  24,  1828,  at  which  time  the  Facility  came.    This  eteam- 
boat  made  the  Arkansas  River  her  home,  and  ran  between  Little  Rock,  LonisTille, 
and  New  Orleans.    In  1829  the  steamboat  O'Bara  made  occasionid  trips  from  Loais- 
ville  with  supplies  for  Cantonment  Gibson,  exchanging  freight  at  Pine  Bluff  with  tb^ 
Tfarer/y  during  low-water  season.    In  this  year  the  IVaverly  made  the  round  trij) 
between  liittle  Rock  and  New  Orleans  in  a  few  hours  over  twenty  days.    In  183o 
there  were  5  regular  Arkansas  River  boats.    This  was  a  year  of  nnich  immigratioo, 
and  as  many  as  4  steamboats  a  day  landed  at  Little  Rock. 

In  1832  the  steamers  Little  liock  and  Arkansas  were  built  especially  for  the  Arkan- 
sas River.  In  August,  1834,  Capt.  H.  M,  Shrevo  brought  the  first  snag  boats  into  the 
river.  There  were  now  9  regular  Arkansas  River  steamboats  (1).  Inl838orlW0 
large  steamers  made  nine  successive  trips  to  Fort  Gibson  (2).  In  1841  the  JrfcflH<«?»* 
side- wheeler,  made  six  successive  trips  from  New  Orleans  to  Fort  Gibsoa,  drawing 
not  less  than  6  feet  (3). 

Of  the  large  boats  that  came  into  this  river  during  the  forties  may  be  mentioned 
the  Bobert  Morris,  Louisa,  Mountaineer,  Clipper,  Coitonplant,  Arkansas  No.  4,  Ar^*' 
sas  Xo,  5,  Wing  and  Wing,  Corvette,  Siam,  and  Phillip  Penny  wit,  varying  from  500  w 
650  tons.  These  were  all  New  Orleans  boats,  aud  were  here  only  one  season  each, 
excepting  the  Cottonplant,  whicli  was  heie  three  seasons;  the  Arkansas  No.  i  ^ 
Arkansas  No.  5,  two  seasons  (3). 
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From  December,  1852,  to  December,  1853,  there  were  27,900  tons  of  freight  and 

2^380  passengers  brought  to  Little  Kock.  by  steamboats,  and  17,000  bales  of  cotton 

shipped  from  above  Little  Rock  (1).    This  was  a  low-water  year  (2).    In  1855  the 

Belle  Gates  (200  feet  long,  34  feet  beam,  850  tons),  the  MorriseUCj  the  New  World  (190 

feet  long,  33  feet  beam,  8(X)  tons),  and  the  Lucy  Rohinaon  lay  up  about  a  year  at 

Racino,  Sarassa,  Browns,  and  Lewisburg,  respectively,  on  account  of  low  water. 

The   Morrisetie  and  Lucy  Robinson  were  about  the  same  size  as  the  New  World, 

The  owner  of  the  Belle  dates  rented  a  plantation  aud  raised  a  crop  with  his  crew 

while  laying  up.   Theseboats  made  only  the  one  trip.  During  this  year  there  were  eight 

months  in  which  only  1  steamboat  was  landed  at  Little  Rock.     This  was  a  small 

stem-whecler  named  the  Red  Rovei',  drawing  about  12  inches  of  water  (3).     In  1857-58 

the  steamer  Thirty  fifth  Parallel  (215  feet  long,  33  feet  beam,  750  tons),  drawing  4 

feet  light,  was  detained  at  McCleaus  Bottom  nine  months  on  account  of  low  water. 

Of  the  other  boats  of  the  fifties  may  bo  mentioned  Judy  Touro  (200  feet  long,  34  feet 

beam,    850  tons),  during  the  seasons  1852-*53,  and  the  Franklin  Pierce  (500  tons) 

during  1854.     The  Sky  iMrk  (220  feet  long,  36  feet  beam,  950  tons)  made  two  trips  in 

the  3'enr  1859,  being  detained  three  months  on  one  trip  at  a  crossing,  which,  since 

that  time    has  been  called  Sky  Lark  Crossing  (3  and  4).     During  the  latter  part  of 

the   fifties  there  were  33  regular  Arkansas  River  steamboats  in  the  trade,  and  an 

occasional  tramp  steamer. 

The  year  1860  began  with  low  water.  The  steamer  Sam  Eirkmanj  drawing 4^  feet, 
eutered  the  Arkansas  River  in'January,  and,  although  she  took  advantage  of  every 
riec,  did  not  roach  Foii;  Smith  until  May  (3).  In  1861  for  three  mouths  there  were 
not  over  12  inches  of  water  over  Dardanelle  Shoals.  In  1862  the  water  was  so  low 
that  Uoats  drawing  12  inches  could  not  go  from  Little  Rock  Wharf  above  the  point 
-whero  Baring  Cross  bridge  now  stancts.  Just  below  Little  Rock  the  river  was 
divided  into  many  small  channels  with  not  over  10  or  12  inches  (4).  In  August, 
1865,  the  Importer,  drawing  4  feet,  was  caught  near  Ozark  by  the  low  water  and  did 
not  get  out  until  April,  1866  (3).  In  January,  1868,  the  Silas  Wright,  a  very  small 
steamboat,  could  not  pass  over  Moores  Rocks  (2  aud  3).  Her  freight  was  hauled 
from  thereto  Van  Buren  and  Fort  Smith  in  wagons  (3).  With  the  closing  of  the  war 
steamhoating  revived  rapidly,  and  from  1867  to  final  decline  there  were  4  regular 
New  Orleans,  13  regular  Memphis,  6  Cincinnati,  and  8  regular  St.  Louis  steamers  in 
the  trade  (3). 

Of  the  "after-thc-war  "  steamers  may  be  mentioned  the  Pat  Cleburne  (212  feet  long, 

34  feet  beam,  750  tons)  and  Arkansas  Belle  (212  feet  long,  33  feet  beam,  650  tons), 

ref^lar  Little  Rock  and  Memphis;  the  Mary  McDonald  (225  feet  long,  38  feet  beam, 

800  tons),  Peter  Balcn  (230  feet  long,  38  feet  beam,  775  tons),  E.  O.  Stanord  (200  feet 

lonir,  40  feet  beam,  900  tons),  and  Rudolph  (185  feet  long,  38  feet  beam,  7()b  tons), 

reil^ular  St.  Louis;   the  Fannie  Tatum  (210  feet  loug,  36  feet  beam,  750  tons)  and 

Katie  P.  Kounts  (220  feet  long,  38  feet  beam,  800  tons).     The  last  two  boats  were  in , 

the  St.  Louis,  Little  Rock,  aud  New  Orleans  trade  (3). 

The  average  size  of  the  best  Arkansas  River  steamers  was  300  to  450  tons,  and  as 
a  g(^ncral  thing  could  run  six  months  each  year.    The  St.  Louis  steamers  usually 
n\aclc  six  rounds  trips,  taking  about  one  month  for  each.     The  large  New  Orleans 
steamers  made  one  to  four  trips,  according  to  the  cotton  crop  (3,  4). 

The  seasons  of  navigation  were  generafly  ns  follows :  During  the  winter  months 

and  tbo  period  of  the  June  rise,  steamers  of  700  tons  could  reach  Fort  Smith  Landing. 

Then,  as  now,  the  duration  of  floods  was  uncertain.     The  regular  boats  below  Little 

Bock  drew  from  5  to  6  feet;  between  Little  Rock  and  Fort  Smith,  about  3^  feet. 

Between  Fort  Smith  and  Fort  Gibson  the  regulars  were  little  boats  drawing  1  foot  light. 

^         ^y^^n  navigation  was  open  to  Little  Rock,  boats  could  easily  reach  Dardanelle,  a 

1         slight  increase  of  water  enabling  them  to  reach  Van  Buren.    About  the  1st  of  Sep- 

i       ^^cr  steamboat  navigation  above  Fort  Smith  was  suspended ;  at  the  same  time  the 

Beaver  Dam,  23  miles  above  Little  Rock,  began  to  trouble  Little  Rock  and  Fort 

pmith  steamers.     About  the  middle  of  October  small  steamers  had  difficulty  in  reach- 

»ug  Fort  Smith.     Steamboat  navigation  was  suspended  above  Fort  Smith  for  about 

^'Rnt  Weeks,  and  for  five  weeks  no  steamboats  would  go  above  Dardanelle  (2). 

"hen  no  steamboats  were  running  keel  boats  were  used.  With  these  a  round  trip 
^tween  Little  Rock  and  Fort  Smith  was  made  in  twenty  days,  aud  between  Fort 
^^ith  and  Fort  Gibson  in  nine  days,  everything  being  favorable.  The  keel  boats 
!|[^fo  generally  of  50  to  55  tons  capacity  and  run  at  an  expense  of  $450  per  month. 
|nc  cost  of  them,  including  the  horses,  was  from  $2,000  to  $2,500.  They  were  used 
J^'iDg  low- water  seasons  dntil  the  building  of  the  Little  Rock  and  Fort  Smith 

'ne  decline  of  Arkansas  River  steamboating  began  early  in  the  seventies,  after  the 
^•'  Louis,  Iron  Mountain  and  Southern,  Little  Rock  and  Memphis,  and  Little  Rock 
j^u  Fort  Smith  Railways  were  completed.  Memphis  boats  of  200  to  400  tons  ran 
^pilarly  in  the  Little  Rock  trade  until  the  completion  of  the  Little  Rock,  Missis- 
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Bippi  River  and  Toxas  Railway  late  in  1880.  This  traffic  now  stops  at. Fine  BInfE. 
In  1885  tbe  steamboating  below  Pino  Blalf  had  dwindled  down  to  oii6  steamer,  mak- 
ing two  trips  a  week,  and  between  Pino  Blnff  and  Little  Rock  a  200- ton  steamer  w» 
making  about  tlio  Bauio  number  of  trips.    Tbese  boats-  seemed  to  supply  the  demand. 

Regarding  the  tilling  in  of  the  river  bed.  Years  ago  in  the  Galla  Rock  reach  there 
was  a  pile  of  rocks  (about  50  feet  across)  that  was  exposed  at  low  water.  In  1867 
the  J.  S,  Hall  msuio  51  trips  to  Fort  Smith  (drawing  3  feet).  Part  of  the  tiiae 
these  rocks  were  1  foot  above  water;  now  they  are  barely  dry  at  lowest  water 
(3  and  4).  At  the  mouth  of  Fourcho  Lo  Fevro  there  is  a  reef  of  rocks  extending 
about  200  feet  from  bank.  These  were  exposed  2  feet  at  low  water.  The  streamer 
Vioiet  in  the  year  185()  was  caught  on  this  reef,  and  the  river  falling  left  lier  dn-  for 
six  week.s.  Water  had  to  be  carried  to  the  boat  for  the  use  of  the  crew.  The  other 
Fort  Smith  steamers  were  running: regular  trips  all  this  time.  The  present  low- 
water  channel  is  directly  over  this  reef  (3  and  4).  In  1869  the  Cheyenne  went  to  Fort 
Smith,  drawing  5  feet,  and  the  top  two  wharf  logs  at  Little  Rock  were  out  of 
water  (3).  (This  corresponds  witli  7.7  feet  on  the  signal-serTico  gauge.)  The  U.  S. 
snag  hoskt  JVichiia,  with  three  barges,  grexitest  draft  19  inches,  left  Little  Rock  for 
Fort  Smith  on  September  30, 1892,  and  did  not  reach  Dardanclle  nntil  October  18. 
The  signal-service  gauge  at  Little  liock  read  6.2  feet  October  1 ;  the  river  fell  to 
5.5  feet  on  October  17,  then  began  rising  (official  records). 

Kxceptiu^  the  U.  S.  snag  boat  MacomJ),  the  largest  boats  that  erer  came  up  this 
river  as  hl^i  as  Little  Rock  were  the  T.  P.  Leathers  (225  feet  long.  36  beam,  1,000 
tons),  Plaiie  Valley  (230  feet  long,  36  feet  beam,  1,000  tons),  J.  H.  Johnson  (267  feet 
loug,  44  feet  beam,  1,400  tons),  A.  J.  Loekwood  (250  feet  long,  40  feet  beam,  1,200 
tons),  J.  S.  PHngle  (240  feet  long,  44  feet  beam,  1,300  tons),  and  Exporter  (210  feet 
long,  49  feet  beam,  1,200  tons).  AH  excepting  tho  last  named  were  in  Hie  Govern- 
ment service  as  transports  and  made  only  one  trip  each,  somo' time  daring  or  j-nst  at 
tlio  close  of  the  war  (3  and  4). 

The  largest  trip  out  of  the  river  is  that  of  the  Expotter  in  1873.  This  boat  lefl 
Fort  ^mith  with  600  bales  of  cotton  (3),  passed  Little  Rock  April  11  with  4,803  bales 
(5),  and  left  the.  river  witli  5,313  bales.  (3). 

Mr.  Fred  Kramer  (president  of  the  Baiik  of  Commerce,  Little  Rock)  states  that 
the  freight  rates  were  75  cents  to  $1  per  100  on  general  merch^iadiae  from  Cincin- 
nati, and  40  to  75  cents  per  100  from  New  Orleans.  Mr.  D.  6.  Foues- says  Ute  |1 
ru  lo  from  C  incinuat i  was  in  force  until  1870,  thou  it  dropped  to  50  cents. 

The  cotton  rate  to  New  Orleans  was  $2  to- $3  per  bale  (3).  In  1867  the  steamer 
Fort  Smith  J  James  Bowlin,  master,  received  $2  per  lOOon  general  merchandise  to 
points  abovo  Little  Rook,  and  $8  per  halo  on  cotton,  to  New  Orleans. 

Note. — For  tho  statements  numbered  1  I  am  indebted  to  HempsteaiVa  Pictorial 
History  of  Arkansas;  2,  to  S.  T.  A bert's  Report  on  Survey  of  Arkauaas  River;  3,  to 
T.J.  Griity;  4,  to  Kd.  Huston,  and  5,  to  the  Arkansas  Qaeette.  S.  T.  Abort  was 
assistant  engineer  in  charge  of  survey  of  Arkansas  River- from  Fort  Gibson  to  Lit- 
:  tie  Rock  in  1869.  T.  J.  Gritfy  was  first  on  the  Arkansas  River  in  1841,  aecompany- 
ing  his  brother  ^in-law,  who  was  owner  of  the  steamer  Arkan»a$,  He  began  study- 
ing piloting  in  1848  or  1849.  Ed.  Huston  came  onto  the.  Arkansas  Rirer  in  1856  as 
keel  boatman  between  Little  Rock  and  Fort  Gibson. 

I  had.  hoped  to  be  able  to  get  some  definite  information  as  to  the  nomber  of  boats 
lost  in  this  river.  The  Gazette,  April  5,  1872,  published  a  list  of  117  names.  Grilfy 
says  that  in  1879  he  and  a  pilot  named  McNett  made  np  a  list  containing  about  170 
names. 

Very  respectfully,  your  obedient  servant, 

P.  R.  Van  Praitk,  Jr., 

A§»i9tant  £ngi»eer. 

Capt.  Car:.  F.  Palb-msy, 

Corps,  of  Engineers,  U.  S.  A. 


COM2IBKCIAI.   STATISTICS. 


'No  navigation  above  Webbers  Falls  was  reported.  The  river  was  naTigabSe  to 
this  place  all  of  June,  part  of  July,  part  of  August,  part  of  October,  November,  and 
December,  1893;  part  of  January,  and  all  of  February,  March,  April,  and  May.  1894. 
Bruces  Island  was  the  head  of  low-water  navigation. 


APPENDIX  W REPOBT  OF  CAPTAIN  PALPBEY. 


1548 


of-boiU^  mutjaged  in  navigating  Arkanntis  Hiver,  June  1,  1893 f  to  May  SI,  1894. 
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*  With  barge. 


I  Proboblv  inelndea  oxeursionists. 


The  BtoameT  Citg  of  Little  Rook  was  built  last  year  at  New  Albany,  lud.,  for  the 
Little  Rock  and  Fort  Smith  trade.  There  is  a  probability  that  another  boat  will  be 
placed  in  the  local  Little  Rock  trade  this  fall. 

Summary  of  commerce  reported ,  June  i,  1893^  to  May  31,  1894. 


Articles. 


Stares 

Cotton 

Cotton  seed 

Hides  aiKl  skiBs 

Live  stock 

L>amber 


Tons. 


.250  ' 

7,213  : 

38,310  I 

31 

287  I 

2,616 


Articles. 


Provisions.. 

Grain 

Miscellaaeooa^  freights 
Saw  logs  (rafted) 

Total 


Tons. 


4,647 
3,185 
5,784 
1,240 


63,563 


LBTTKU  OF   MR.   FKRD   HAMILTON. 


liiTTLi?  Rock,  Ark.    (No  date). 

Capt.  Palfrry  :  Mr.  Fred  Haijger  has  informed  me  of  your  desire  to  learn  some- 
thing from  practical  steamboat  men  of  the  water  in  the  Arkansas  Rirer;  tho  steam- 
boats, tonuat^e,  etc.,  that  x^ied  on  it  in  years  gone  by.  Mr.  Hanger,  perhaps,  came  to 
mo  from  the  fact  of  his  knowledge  of  my  familiarity  with  the  river  since  1856  as  a 
pilot;  and  T  presume  you  seek  data  as  to  -depth  and  bottom,  such  as  only  practical 
obscrration  can  present,  which  I  shall  state  to  yon  as  succinctly  and  directly  as 
poosiblo. 

There  is  no  qnestion  in  my  mind  as  to  the  filling  up  of  the  bed  of  the  river,  pre- 
anmably  from  theeaving  in  of  the  banks  and  the  broadening  of  the  stream  thereby. 
Boats  that  now  plythe  river  in  high  water  could  notstem  the  current  around  points 
like  White  Bluii  twenty-iive  years  ago,  and  wore  forced  to  lay  to  during  a  rise  and 
wait  for  the  water  to  go  down.  In  front  of  Little  Rock  the  river  to-day  is  more 
than  twiee  as  wide  as  it  was  twenty-five  years  ago,  and  comparatively  of  less  depth. 
It  m  from  one^third  to  one-half  wider  from  here  to  the  mouth  than  it  was  at  that 
time. 

In  1879  the  steamer  Hattie  Nowland  struck  a  log  in  the  middle  of  the  river,  almost 
in  front  of  tho  oil  mill,  and  sunk.    She  was  afterwards  raised,  but  the  log  has  never 
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ecu  brought  to  the  surface.  It  was  embedded  in  the  gravely  and  the  fact  that  it 
as  never  been  seen  since  is  palpable  evidence  that  it  is  buried  by  tho  filling  in  of 
he  bottom  of  the  river.  The  Novoland  at  the  time,  was  light,  and  drawing  28  to  30 
aches  when  she  struck. 

As  to  boats  in  the  river:  In  tho  fifties  tho  steamers  Judy  Touro,  Pelican,  Lucy 
lohinson,  New  World,  side- wheelers ;  tho  Tennessee  Belle,  Quapaw,  Julia  Roan jStem- 
rheelers,  with  from  400  to  600  tons  capacity,  plied  regularly  from  Now  Orleans,  fre- 
nently  going  as  high  up  tho  river  as  Fort  Smith.  The  side- wheel  boats  would 
raw  from  6  to  7^  feet  when  loaded,  and  the  stern- wheelers  1  to  2  feet  less. 

In  the  same  years  the  Bickman  and  the  Henry  Fitzhugh  were  in  the  trade  from  Cin- 
innati  to  Fort  Smith.  The  fir8t  named  was  of  about  GOO  and  the  latter  400  tons 
apacitj'.  A  number  of  other  boats  were  transiently  in  the  trade  during  these  years, 
lilt  these  were  regular  steamers. 

In  1859  Mnj.  John  D.  Adams  inaugurated  the  Memphis  and  Arkansas  River  Mail 
*acket  Company  with  tho  steamers  S.  H.  Tucker,  South  Bend,  Little  Bock,  and  Boae 
Douglass,  making  a  triweekly  line  to  Little  Rock.  Tho  boats  were  of  200  t-o  300 
ons  capacity. 

Tho  war  coming  on  shortly,  this  line  lapsed,  but  was  revived  in  1865  by  Capt.  Dan 
Lble,  present  harbor  master  at  St.  Loals,  with  tho  steamers  Centralia,  Guidon,  and 
'ephyrf  with  a  tonnago  of  200  to  300  capacity. 

In  1867  Maj.  John  D.  Adams  resumed  control  of  the  lino,  with  tho  Centralia,  Celeste, 
^hos,  H,  Allen,  and  Mary  Boyd,  afterwards  bringing  into  the  trade  tho  side-wheel- 
rs  Pat  Cleburne  and  Arkansas  Belle.  These  side- wheelers  had  a  draft  of  3  to  3^  feet 
i^ht,  with  capacity  of  500  tons  loaded.  They  were  sold  to  tho  Cairo  and  Evans- 
illo  Packet  Company,  after  several  years'  service  in  this  river. 

During  these  ycars'^the  following  boats  were  regularly  in  tho  St.  Louis  and  Arkan- 
as  River  trade:  Utah,  Sallie  Rudolph,  Minnie,  Columbia,  Last  Chance,  J,  G.  Black- 
ord,  carrying  from  400  to  800  tons.  And  in  the  same  years  from  Cincinnati  came 
ho  Coi-a  S.,  Bertha,  Mary  Ervin,  J,  H,  Gilmore,  Xannie  Byers,  and  others  in  the  Cin- 
innati  and  Arkansas  River  trade,  having  a  capacity  of  400  to  700  tons. 

This  river  traffic  continued  until  1871,  during  which  time  Littlo  Rock  was  practi- 
ally  the  depot  of  supplies  for  the  entire  State  and  a  largo  portion  of  Texas.  In  that 
ear  the  Iron  Mountain  bridge  was  completed  and  the  river  bnsiness  began  to 
lecline. 

Ferd  Hamilton. 


W  3. 

IMPROVEMENT  OF  FOURCHE  LE  FEVRE  RIVER,  ARKANSAS. 

This  work  was  uader  charge  of  the  late  (3apt.  H.  S.  Taber,  Corps  of 
Sn^ineers,  until  December  19, 1893,  when  I  relieved  him  under  Special 
Orders  *No.  288,  Adjutant-General's  Office,  series  of  1893. 

No  operations  upon  this  river  have  been  carried  on  during  tho  fiscal 
^'ear. 

The  reports  of  my  predecessor  show  this  work  to  have  consisted  in 
ihe  removal  of  snags,  overhanging  trees,  bowlders,  gravel  reefs,  and 
•ocks  in  situ.    There  are  no  permanent  works  of  construction. 

The  commerce  to  be  benefited  is  that  by  rafting  and  small  boats, 
jand  propelled.  There  are  no  regular  lines  of  packet  or  towing  steam- 
ers on  the  river. 

The  Fourche  Le  Fevre  River  is  considered  navigable  to  Perryville 
;vhen  the  Signal  Service  gauge  at  Little  Rock  reads  not  less  than  6 
'eet.  During  the  year  (May  31, 1893,  to  June  1, 1894)  the  river  was  at 
ihat  stage  May  31  to  July  28,  August  13-21,  September  29  to  October 
L2,  November  29  to  December  5,  1893:  also  January  22  to  May  29, 
L894. 

This  river  is  the  only  available  means  for  transporting  crops  and 
supplies,  except  by  hauling  in  wagons  to  the  Arkansas  River  and  the 
Little  Rock  and  Fort  Smith  Railway.  A  general  report  on  the 
resources  of  its  valley  is  given  on  p.  2127,  Annual  Report  Chief  of 
Engineers;  1893. 


APPENDIX   W— EEPORT   OF   CAPTAIN   PALFREY.  1545 

Tlie  small  plant  held  under  this  head  has  been,  by  authority  of  the 
Cbief  of  Engineers,  consolidated  with  that  held  for  improving  Arkan- 
sas River. 

Tlio  appropriations  for  this  work  have  been  as  follows: 

Marcli  3,1879 , $10,000.00 

June  14,  1880 4,000.00 

Marcli  3,  1881 3,000.00 

August  2,  1882 4,000.00 

Aueu8t5,  1886 5,  COO.  00 

September  19,1890 7,500.00 

33,500.00 
Received  ou  account  of  sale  of  snag  boat  Pioneer 3, 500. 00 

Total 37,000.00 

Expended  to  June30,1893 32,508.50 

Money  statement. 

Jnly  1,  1893,  balance  unexpended $4, 491. 50 

Jiuie  30, 1894,  amount  expended  during  fiscal  year 3, 071. 46 

July  1, 1894,  balance  unexpended 1, 420. 04 

July  1,  1894,  outstandiug  liabilities 5. 00 

July  1,  1894,  balance  available 1,415.04 

Expense  account, 

Pav  roll $481.46 

Ofliico  rent 85.00 

Telephone  rent 5.00 

Parcnase  of  U.  S.  snag  boat  Missouri 2,500.00 

Total 3,071.46 


COMMERCIAL  STATISTICS. 


X<«<  of  boats  that  navigated  Foarche  Le  Fevre  River,  May  SI,  1893,  to  June  J,  1894, 


XaiiM^- 


Border  City  -  -  -  -  -  -  - 

Ik'cw  M»ry  Morgan 


Class. 


Stem- wheel . 
do 


Ton- 
nage. 

88.86 
67.62 

Draft. 

Light. 

Loaded. 

Fl.  in. 
1      2 
1      2 

Ft.  in. 
3      G 
2      0 

1 
i 

Between — 


Round  Fassen- 
i  trips.  '   gers. 


3     G     Mouth  and  Perry Yillo... 
-      -        ...do 


(•) 


8 


80 


*  I«'umber  of  trips  not  reported . 
Summary  of  freights  reported. 


Articles. 


Cotton 

CottoD  •M»d...-- 
Hlde»  a-n«l  akins 

l^ive  »tock 

Flonr 


Tons. 


Articles. 


225 
213 

a 

12 
21 
25 


Provisions 

Grain 

Miscellaneous 


Total 


Tons. 


750 
400 
260 


1,908 


is  some  rafting  and  liatboatiug  on  this  river.    No  report  of  this  was  obtained 
by  ina^iry- 
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W  4. 

IMPROVEMENT  OF  PETIT  JEAN  RIVER,  ARKANSAS. 

This  work  was  under  charge  of  the  late  Capt.  H.  S.  Taber,  Corps  of 
Eiigiueers,  until  December  19, 1893,  Avhen  I  relieved  him  under  S|>ecial 
Orders  ^o,  288,  Adjutimt-General's  Office,  series  of  1893. 

Object. — To  render  the  stream  navigable  by  light-draft  boats  during 
medium  iind  high  stages  as  far  as  Danville,  Ark.  (about  45  niiicB). 

Project  1886  {continuing). — To  remove  snags,  drift,  and  overhangiiig 
trees;  1888  (completed  in  1891),  to  remove  a  piortion  of  ledges  at  Slaty 
Crossing  and  Eobinsons  Bidge.  This  work  was  completed  to  Book}' 
Crossing  in  1888,  and  has  not  till  this  year  been  carried  above  that 
point. 

OPERATIONS    OF  THE   FISCAL    ^TBAR. 

September  9  to  14:  The  hand-propelled  snag  boat  3fi««oMrt  ha\iiig[ 
been  brought  from  the  St.  Francis  liiver,  and  Undlng  a  bar  across  the 
mouth  of  the  Petit  Jean  impassable,  a  wing  dam  of  brush  was  con- 
structed to  causeascouringout  of  the  bar.  This  was  uusuccessfu],  aiid 
the  crew  was  discharged. 

September  15  to  February  27 :  The  custodian  took  advantage  of  a 
rise  to  cross  the  bar;  on  December  7  an  engineer  and  two  laborers 
were  sent  him,  and  with  their  aid  Rocky  Crossing  -was  reached  on 
January  2.  A  foreman  was  sent  from  the  Henry  Sheldon  (about  layiDg 
up  at  Dardanelle),  and  provisions  for  one  month  were  shipped  from 
Little  Rock  t^  Dardanelle,  and  hauled  across  to  the  Petit  Jean.  Work 
was  begun  on  February  2,  and  carried  as  far  as  Danville  by  February 
27,  when Ihe  boat  was  laid  up.  Seventy-one  snags  were  removed;  12 
drift  piles,  one  of  which,  about  8  miles  below  Danville,  extended  some 
400  yards  of  channel  distance,  were  cut  through ;  970  overhanging  trees 
were  cut.  The  work  was  delayed  near  its  beginning  by  a  sudden  rise 
of  about  15  feet. 

March  27  to  April  4:  The  Missouri  was  floated  down  the  Petit  Jean, 
taking  advantage  of  a  rise  in  the  Arkansas,  and  towed  to  Dardanelle. 

CHANNEL. 

F'rom  Danville  to  Rocky  Crossing  (27  miles)  a  channel  30  feet  wide 
has  been  cleared  of  all  snags  dangerous  at  such  stage  as  to  give  2  feet 
of  water  on  the  rocky  reefs,  of  which  there  are  three  in  this  reach      > 
Tcported  as  nearly  dry  at  lowwater. 

From  Rocky  Crossing  to  the  mouth  (18  miles)  there  is   a  narrow 
channel  navigable  by  steamboats  at  moderately  high  stages  of  the       1,^ 
Arkansas,  which  back  up  the  water  of  the  Petit  Jean.    The  rises  of 
the  latter  river  are  of  too  short  duration  to  heof  value  to  navigation. 

The  bridge  at  Rocky  Crossing  is  an  absolute  bar  to  steamboat  navi-       n^' 
gation  from  Danville  to  the  mouth.    It  has  no  draw,  and,  at  a  stage 
giving  2  feet  of  water  on  the  rocky  shoal  above  it,  has  a  cdearance  of 
little  over  22  feet. 

The  commerce  to  be  benefited  by  clearing  this  river  is  mainly  car- 
ried on  by  small  flats  floated  with  the  current  and  by  rafting.  No 
complete  statistics  of  it  have  been  obtainable.  One  raft  passed  down 
during  the  work,  as  soon  as  the  long  drift  pile  was  opened.  One 
steamer  has  made  one  round  trip  to  Rocky  Crossing,  carrying  a  load  of 
123.9  tons  in  all. 
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3?Ue  small  plant  held  under  this  head  has  been,  by  aathority  of  the 
Oliief  of  laii^^iieers,  consolidated  with  that  held  for  improving  Arkansas 
Kiver. 

Tlic  appropriations  for  this  work  have  been  as  follows: 


^iiat5,1886 $3,500.00 

August  11,1888 2,500.00 

July  13,1892 3,500.00 

Total .^    9,500.00 

Expended  to  June  30, 1893 6,007.00 

Money  statement, 

July  1, 1893,  balance  nnexpended $3,492.50 

Juno  30^  18d4,  amount  expended  during  fiscal  year 3, 306. 84 


July  ly  1894,  balance  unexpended  .. 
July  1,  1894,  outatafiding  liabilitiea 


July  1,  1894,  balance  available. 


185.66 
8.00 


177.66 


Expense  account 


Payroll $2,641.09 

General  sapplie» 123.95 

Sub6ist«noe 283.01 

Transportation 17.03 

Fuel 209.65 

Traveling  expenses 25. 05 


Medicine $0.75 

Telegrams 2.17 

Reserved  in  U.  S.  Treasury  for 

freight  charges 4.14 


Total 3,306.84 


COMMERCIAL  STATISTICS. 


Tho  river  was  reported  navigable  during  June,  1893,  part  of  February,  March, 
April,  and  May,  1894. 

The  steamer  New  Mary  Morgan  (67.62  tons)  is  the  only  steamboat  reported  as 
tia-rin^  been  in  the  river  during  the  last  year.    She  made  one  trip  to  Rooky  Crossing. 

Tonnage  reported  June  i,  1893,  to  May  31,  1894. 


Articles. 


H  ide»  •»<!  skin* . 


^iseellaneoas  freishts 


Total 


Tons. 


53.25 
.10 

00 

10 
.25 


123.00 


*Tliero  is  some  rafting  carried  on  during  the  spring,  the  amount  of  which  wa8  not 
reported. 


W  5. 


IMPROVEMENT  OF  WHITE  RIV£R,  ARKANSAS. 

This  work  was  under  charge  of  the  late  Capt.  H.  S.  Taber,  Corps  of 
Enf^ineers,  until  December  19, 1893,  when  I  relieved  him  under  Special 
Orders  No.  288,  Adjutant-General's  Office,  series  of  1893. 


n 
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Object, — To  secure  and  maintain  a  navigable  channel  of  not  less  than 
2  feet  in  depth  at  low  water  above  Newport,  and  not  less  than  5  feet  in 
depth  at  low  water  from  Kewport  to  the  mouth. 

Project. — To  remove  snags  and  overhanging  trees ;  to  blast  and  dredge 
bowlders  and  rock  or  gravel  reefs;  to  contract  the  channel  where  neces- 
sary by  dams  and  spur  dikes. 

PRESENT   AVORKS. 

m 

ABOVE   NEWPORT. 

Sinnmcrs  Shoals, — On  right  bank,  147.G  miles  above  iN'ewport,  one 
stone  and  brush  wing  dam;  built  450  feet  long  in  fiscal  year  1882; 
repaired  fiscal  year  1884.  Present  condition:  75  feet  washed  out  of 
center,  leaving  375  feet  intact;  average  height,  1  foot  above  low  water. 

Crooked  Creek  Shoal, — On  left  bank,  139  to  140  miles  above  Newport, 
four  stone  wing  dams  775,  075, 160,  and  185  feet,  total  1,795  feet;  built 
in  fiscal  yearl8S2.  Present  condition:  The  775- foot  dam  almost  gone; 
barely  shows  at  low  water.  The  675-foot  dam  gone,  with  the  exception 
of  the  training  wall.  This  is  250  feet  long;  2.5  feet  above  low  water. 
The  two  remaining  barely  show  at  a  stage  of  0.5  foot. 

Buffalo  Shoals, — 133  to  134  miles  above  Newport,  on  right  bank  four 
stone  wing  dams  300,  200,  300,  and  175  feet,  total  975  feet.  On  left 
bank  two  stone  wing  dams,  100  and  150  feet,  total  250  feet;  built  fiscal 
years  1879-'80,  repaired  fiscal  years  1880, 1890, 1894.  Present  condi- 
tion: Original  lengths  are  retained,  and  the  dams  are  3.5  feet  above 
low  water. 

The  Rapides, — On  right  bank,  115  miles  above  Newport,  two  stone 
dams  225  and  50  feet;  built  in  fiscal  year  1880, 240  and  500 feet.  Pres- 
ent  condition :  The  225.foot  dam  is  1  foot  above  low  water,  excepting 
in  two  places,  20  and  30  feet,  where  it  is  0.5  foot  below  low  water.  The 
50-foot  dam  is  2  feet  above  low  water. 

Samms  Island, — On  left  bank,  101 J  miles  above  Newport,  one  stone, 
gravel  and  brush  dam  125  feet  long;  built  in  fiscal  year  1887.  Present 
condition :  Just  shows  at  low  water. 

Satnms  Shoal, — On  left  bank,  100  miles  above  Newport,  one  stone, 
gravel,  and  brush  dam  250  feet  long;  built  fiscal  year  1881,  rebuilt  fiscal 
year  1887.  Present  condition:  Average  height,  0.5  foot  above  low 
water. 

Piney  Creek. — On  right  bank,  95.8  miles  above  Newport,  one  stone 
dam  150  feet;  built  in  fiscal  year  1887,  418  feet.  Present  condition: 
Average  height,  1  foot  above  low  water. 

Widcmans  Shoal. — On  left  bank,  94  J  miles  above  Newport,  one  stone 
dam  120  feet,  two  stone,  gravel,  and  brush  dams  120  and  60  feet,  total 
300  feet;  built  in  fiscal  year  1887.  Present  condition:  The  stone  dam 
is  3  feet  above  low  water,  the  120-foot  stone,  gravel,  and  brush  da^ 
washed  flat  to  low  water,  the  60  foot  stone,  gravel,  and  brush  dam  is2.o 
feet  above  low  water. 

Fishtrap  Shoals, — On  left  bank,  94  miles  above  Newport,  one  stone 
dam  388  feet;  built  in  fiscal  year  1887.  Present  condition:  Average 
height,  0.5  foot  above  low  water. 

Bone  Island, — On  left  bank,  92.3  miles  above  Newport,  one  stone 
dam  68  feet;  'built  in  fiscal  year  1887.  Present  condition:  Average 
height,  1  foot  above  low  water. 

Perrins  Shoals, — On  left  bank,  87  miles  above  Newport,  one  stone 
wing-dam  192  feet  long;  built  in  fiscal  year  1886,  repaired  in  fiscal  year 
J 887.    Present  condition :  AveT^sek\\e\^\it^  1  foot  above  low  water. 
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Near  St  Citarles.^^On  right  bank,  192  miles  below  New^ioirt,  two 
stone  ami  brush  dikes,  built  to  a  height  of  4  feet  above  low  water,  100 
feet  each ;  built  in  fiscal  year  18^. 

Head  of  Little  Island.— On  left  bank,  219^  miles  below  ISewport,  two 
stone  and  brush  dikes,  100  feet  each,  built  to  a  height  of  4  feet  above 
low  water;  built  in  fiscal  year  1894. 

OPERATIONS   OF   THE   FISCAL   YEAR. 

July  1  to  8:  Quarrying  at  Bee  Eoek  closed  and  iloating  plant  jire- 
pared  for  removal.  July  6l^  to  August  26:  Dikes  Y  and  Z  at  Little 
Island  constructed,  each  100  feet  long.  Brush. cut  in  the  vicinity  was 
made  into  fascines  15  to  18  inches  in  diameter,  20  feet  long;  these  were 
bound  together  by  wires  into  a  continuous  mattress  20  feet  wide  for  the 
base.  Leaving  of  this  mattress  an  apron  10  feet  wide  to  catch  over- 
iall,  tbe  dike  was  built  up  by  alternate  layers  of  stone  and  brush  to 
low  water,  then  of  stone  only  to  4  feet  stage,  with  crown  3  feet  Avidc; 
upstream  slope,  1  on  2  j  outer  end  slope,  1  on  4;  downstream  slope, 
natural. 

September  21  to  October  C :  Dikes  W  and  X,  near.^t.  Charles,  simi- 
lar to  above,  constructed. 

October  23  to  November  18:  Dikes  U  and  T,  near  Aberdeen,  similar 
to:  above,  but  125  feet  long,  constructed. 

statement  of  material  used  in  dikes  in  the  ffi$mity  of  Liitie  .Miand, 
\Wotk  hegunJnly  29,  ccoiiplctckl  A:iigiisit:  26,-1883.    XiWigth  ^^f  Klikea,  100 Tect/bnUt  t-o  «-f^K>t  nt»&. 


Kature  of  material. 


Mattress >  Muare  feat. 

Stone cobic  jarda. 

Wire , .pdiHkda. 

Brush ..».. ...'.kOoMa. 


Dike  Y. 

XHkeZ. 

4<S20 

760 
110 

4.740 
450 
:740 
104 

Total- 


214 


Statemtnt  of  muUtrial  used  ■. in  dikes  invieimty  of  St,  Charles. 

[Work  begun  September  21,  completed  October  6,  lfl)3.    Length  ofraaeh/jiUke^  V»,  feet,  boUt  to  4-fooit 

atf^jie.    Width  of.  erovn,  3  feet.] 


Kature  of  material. 


Mat  treas «Mmai«  feet .  w 

S  tone .xmui  c  y  arda , . 

Wire pounds- - 

Brush vOOBds.. 


DikoW. 

IMkeX. 

3.140 

,256 

410 

66 

3.000 

247 

3S0 

72 

6.  HO 
903 
760 
138 


Statement  of  mutetinl  used  in  dikes  in  vicinity  .of  Aberdeen, 

[Work  begu2i  October  23,  1893,  Gom|>leMdNoTerikber  18,, 2893.   : Length  of  eaclkdi]be,12&fc«t.l»)ult to 

4  'loo t  stage.    Crown  3  feet  wide.  ] 


Nature  of  material. 


Mattress waqiuaretieet.. 

Stone » cubic  yarda . » 

IFire , .|)OUsd8.» 

Brush ..v«»*da.. 


DikeU. 


\ 


5.340 
345 
644 
68i 


DikeV.  ..  Total. 


7.020 
1.0JL2 


13.260 

915 

L656 

166 
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Tlie  .stone  was  towed  to  the  dikes  by  tlieU.  S.  towboat  C.  B,  Reese 
until  August  26;  after  September  16  the  work  was  done  by  the  U.  S. 
sna^  boat  Wichita,  The  laborers  on  the  work  at  the  dikes  were  quar- 
tered, on  the  U.  S.  quarter  boat  J. Z^any;  those  at  the  Rock  Pile  were 
quartered  on  a  store  barge  that  was  fitted  up  temporarily  with  buuks 
and  cooking  outfit.  It  was  intended  to  erect  one.  or  more  dikes  just 
l>elow  Mount  Adams,  but  there  was  not  a  sufficient  quantity  of  stone 
left  after  the  completion  of  the  other  dikes.  The  remaining  stone  was 
loaded  on  bargeSvAud  the  entire  plant,  excepting  the  ^Vichita^  towed  to 
Clarendon  and  laid  tip.  This  boat  was  dispat<^hed  to  the  upper  river, 
arriving  at  Batcsvillo  on  December  4.  On  the  way  up  the  Wichita 
to\«=ed  the  II., S.  snag  boat  Riverside  (hand  propelled)  from .De  Yalls 
£»iafi'  to  the  mouth  of  Blaok  Hiver. 

JQecember  4  to  February  3:  Operating  by  snag  boat  Wic/ii^a  between 
Batesville  and  the  reach  above  Buflfalo  Shoals;  128  snags  were  removed 
and    354  trees  cut.    Also  40  bowlders  removed  from  Nellies  rApron 
Sboals,  8  bowlders  and  12  cubic  yards  of  rock  reef  from  Hayes  Ferry 
Sboais ;  252  bo  wider  s.  and  44  cubic  yards  rock  reef  removed  from  Bufl'alo 
Slioals  and  296  cubic  yards  stone  used  in- rei)airiiig  wing  dams  onBuf- 
falo  Shoals.    The  stage  of  water  was  very  iiavorable  for  removing  low- 
water  obstructions.    The  steamer  lay  at  thefoot  of  Bufi'alo  Shoals  from 
January  17  untilJanuary  27,  waiting  for  sufficient  water  to  pass  over. 
Over  the  following  shoals  the  boat  had  to  be  lined:  Maxwells  Gin, 
Dark  Corner,  Mosley,  Oaokling  Pullet,  Wolf  Bayou,  Shipps  and  Nellies 
Apron ;  also  through  Boone  Chute. 

Pot  the  work  on  Buffalo  Shoals  a  raft  was  constructed  of  timber  cut 
at  the  hea^  of  the  shoals,  the  necessary  tools  for  blasting  and  handling 
rock  being  carried  on  tliis,>and  the  wotk  carried  from  the  ^head  of  the 
shoals  downstream.  The  steamer  returned  to  Batesville  on  the  Slst 
of  January,  did  three  days'  work  in  the  harbor,  and  was  placed  in  the 
care  of  a  custodian. 

No  stone  was  taken  from  Bee  Bock  Quarry  during  this  yearj  the 
l>rppcrty  at  this  point  was  cared  for  by  a  custodian. 

Surveys  were  made  ip  the  vicinity  of  St.  Charles,  Aberdeen,  and 
Mount  Adams  by  the  party  that  constructed  the  dikes  in  this  portion 
of  the  river.  A  survey  was  also  made  of  the  river  in  the  vicinity  of 
Batesville,  to  show  the  locality  of  the  Government  works  at  this  point 
andthe  effects  produced  by  the  same;  this  was  made  the  subject  of  a 
special  report  by  my  predecessor. 

PLANT. 

A  new  hull  was  built  at  Little  Rock,  Ark,,  for  the  TJ.  S.  snag  boat 
Henry  Sheldon.  This  work  was  begun  August  4,1893,  the  hull  lauu(^hed 
October  4, 1893,  the  upper  works  and  machinery  transferred  from  the 
old  to  the  new -hull,  and  the  boat  ready  for  the  field  November  17,1893. 
The  plant  held  under  this  head  has  been  increased  by  the  consdlida- 
tion  T?ith  it  of  that  held  for  tributaries  of  the  White  Biver. 

CHANNEL. 

May  27  to  June  1 :  I  saw  the  river  below  the  Little  Red  from  the 
steamer  Emma  JEthridge^  under  charge  of  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers.    The  steamer,  165  feet  long,  carried  a  tow  of  six 
harges  loaded  to  5  feet;  steamer  and  tow  had  a  lengtli  ol  4^^  i%e\>^\Ni\\^ 
breadth  of  86  feet    The  lower  river  was  at  bank-Ml  stage.    ^\X\l\\V 
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tie  trouble  from  snags  at  this  stage,  the  need  of  much  cutting  of  over- 
hanging timber  was  evitlent  to  enable  a  tow  of  this  size  to  "flank"  the 
narrow  points.  That  any  snags  were  seen  at  this  stage  shows  need 
also  of  snagging  operations  for  low-water  navigation. 

The  obstructions  at  Buffalo  Shoals  are  well  shown  by  the  exi>erience 
of  the  Wichita,  drawing  22  inches,  at  extreme  low  water.  At  Max- 
well's Gin  and  at  Mosely  she  touched;  at  the  other  places  noted  the 
use  of  lines  was  necessary,  from  insufficient  room  or  from  swift  current. 

On  the  upper  river  twenty  different  shoals  are  reported  between 
Batesville  and  McBees  Landing,  a  distance  of  102.5  miles.  They  are 
generally  of  rock,  reef,  gravel,  or  bowlders. 

The  banks  of  this  river  are  generally  stable,  so  steep  in  the  lower 
reaches  that  high  and  low  water  widths  differ  very  little.  The  water 
carries  little  sand  or  silt;  bar-building  is  very  slow,  and  the  bars  are 
hard. 

The  railroad  bridge  at  De  Yalls  Bluff  (crossing  of  the  Memphis  and 
Little  Rock  Railway)  is  difficult  of  passage  by  largo  tows;  guide 
piling  for  the  channel  pier  would  probably  remedy  this. 

The  piers  of  a  proposed  bridge  at  Aberdeen  (upper  works  never 
built)  are  also  an  obstruction  at  certain  stages;  at  Dank-full  stage  it  is 
possible  to  pass  over  them;  at  extreme  low  stage  they  are  out  of  water; 
at  intermediate  stage  they  make  a  somewhat  dangerous  passage. 

COMMERCE  AND  TONNAGE. 

The  traffic  on  White  River  is  in  two  distinct  sections,  from  Des  Arc 
to  Indian  Bay,  a  reach  of  about  94  miles,  and  from  Newport  to  Sugar 
Loaf,  a  reach  of  about  205  miles.  This  appears  to  be  determined  solely 
by  business  relations;  the  river  is  equally  navigable,  below  and 
between  these  sections. 

This  commerce  is  carried  on  by  light-draft  boats,  which  can  run  all 
the  year,  and  which  carry  one  or  more  barges  when  freights  require 
it.    These  full  loaded^  with  barges,  are  from  50  to  250  tons. 

An  important  addition  to  the  tonnage  of  the  river  is  50,700  cubic 
yards  of  riprap  stone  and  spa  wis,  towed  by  the  United  States  from  a 
few  miles  above  Judsonla,  on  the  Little  Red  River,  via  the  White  River, 
to  the  Mississippi,  for  works  under  the  Mississippi  River  Commission. 
Steamers  have  taken  tows  usually  of  six  large  barges,  loaded  to  5  feet^ 
until  the  last  tow.  This  work  was  carried  on  from  February  13  to  June 
5.     It,  rather  than  the  actual  commerce,  shows  the  capacity  of  the  river. 

From  Batesville  to  Jacksonport  the  White  River  is  paralleled  on  the 
left  bank  by  the  Diaz  and  Batesville  branch  of  the  St.  Louis,  Iron 
Mountain  and  Southern  Railway;  from  Jacksonport  to  Newport  it  is 
paralleled  by  White  and  Black  River  Valley  Railway,  also  on  the  left 
bank.  Three  miles  below  Newport  it  is  crossed  by  the  main  line  of  the 
St.  Louis,  Iron  Mountain  and  Southern  Railway.  This  railroad  lies 
within  12  miles  of  the  river  (on  the  right  bank)  to  Augusta.  On  the 
left  bank,  between  Newport  and  Augusta,  the  White  and  Black  River 
Valley  Railway  lies  within  an  average  distance  of  9  miles.  Kear  De 
Vails  Bluff  the  river  is  crossed  by  the  Little  Rock  and  Memphis  Rail- 
road, and  at  Clarendon  by  the  St.  Louis  Southwestern  Railway. 

APPROPRIATIONS  AND  EXPENDITURES. 

Appropriations  for  this  river  have  been  partly  for  limited  reaches, 
partly  for  the  whole  river,  and  partly  for  this  river  in  combination 
with  others.  Of  the  distribution  of  the  expenditures  under  the  latter 
appropriationaj  I  am  unable  to  Tender  any  information. 
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he    appropriatioDS  for  this  river  separately,  and  for  reaches  of  it, 
as  follows: 


3  23,1874 $50,000.00 

.  14,  1876 10,000.00 

cU3, 1879 10,000.00 

B  14,  1880 20,000.00 

e  14,  1880 5,000.00 

cli  3,  1881 8,000.00 

.  2,  1882 6,000.00 

.  2,  1882 4,000.00 


July  5,  1884 $35,000.00 

Aug.  5,  1886 18,000.00 

Aug.  11,  1888 25,000.00 

Sept.  19, 1890 30,000.00 

July  13,1892 75,600.00 

Total 296, 000.  Oa 

Expended  to  June  30,  1893. . .  247, 198. 49 


Money  statement 

r  1,  1893,  balance  unexpended $48, 801.  51 

e  TO,  18SM,  amount  expended  during  fiscal  year 40, 756. 65 

►'  1,  1894,  balance  unexpended 8,044.86 

f  1,  1894,  outstanding  liabilities 501.69 

f  1 ,  1894,  l>alance  available 7, 543. 17 


moTint  (estimated)  required  for  completion  of  existing  project 78, 815. 00 

mount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1896    30, 000. 00 
nbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Expense  account. 


^roU $22,616.39 

aeral  supplies 2, 725. 01 

bsistence 4, 358. 45 

cl 1,813.47 

insportation 247.01 

mber 2,972.02 


diciue 

leage 

ck 

ic<5  rent 

iveling  expenses 
stionery 


90.81 
32.80 
63.26 
340.00 
169. 95 
88.20 


Telegrams $40.60 

Skills 50.00 

Telephone  rent 20.00 

WaterTent 17.00 

Purchase  of  theU.  S.  quarter 
boats  Yorlctown  and  Green- 
wich   5,000.00 

Reserved  in  U.  S.  Treasury  for 

freight  charges 111.68 

Total 40,756.65 


COMMKRCIAL  STATISTICS. 


alico  Rock  was  reported  as  the  head  of  navigation  until  last  of  January,  1894. 
ini  February  4  to  May  10  navigation  was  good  to  McBees  Landing.  No  report  of 
igation  above  Noes  Ferry  was  received. 

LUi  of  "boats  engaged  in  navigating  White  Biver  June  1,  1S9S,  to  May  31,  1894, 


Xame. 


ClaHH. 


F-  Carter. 
Bragg 


Stem- wheel. 

.-..do 

....do 

.   ..do 


lall. 
le  - 
and 


ENG  1>4- 


.do 
.do 
.do 


-98 


Ton- 
nage. 


113. 16 


164 
141 


W'oodBonJ do \  219.78 


49 


Draft. 


Light. 


Loaded. 


Ft.  In.   Ft.  In 


6 


1 
1 


6 
5 


4    0 


3    6 
3    G 


3     0 


3    0 


Between — 


No  report 


.uo 


Newport  and  Mouth  of  Black 
Des  Arc  and  Devalls  Bluff. . 
Bates ville  and  Noes  Ferry  . . 
BateaviUeand  McBeea  Land- 
ing. 
Batesville  and  Buffalo  City  . 
Batoaville  and  Mount  Olive  . 
Bates  ville  and  Padgct  Island 
I^tcsvilio  and  Buffalo  City  . 
No  report 


Hound 
trips. 


102 

149 

1 

K 

6 
2 
1 

5 


Passen- 
gers. 


1,432 
1,404 


338 


115 
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The  Bteam«r  Myrtle  waa  bnllt  last  fall  at  McBeea  Landing  for  the  Upper  THiite 
River  trade. 

This  sprin;:^  Morrison  &,  Decker,  at  Newport,  have  bnilt  a  stem-wheel  boat  for  the 
trade  between  Newx>ort  and  Des  Arc.  The  boot  is  135  feet  long,  32^  feet  beam,  and 
4  feet  depth  of  hold.    Draft,  light,  is  20  inches. 

Summary  of  commerce  reported  June  t,  1893 ,  to  May  31, 1894, 


Articloa. 


Cotton 

Cotton  seed 

Hides  and  skins 

Livest-ock 

Lumber 

Staves 

Provisions 


Tons. 

2.aai  1 

1,»3« 

10 

523  : 

5.381 

2,722  1 

286 

1 

Articles. 


Grain 

Miscellaneous  freights . . 

Ka^lroad  ties  (rafted) 

Saw  logs  (rafted) 

Total 


Toos. 


333 

1,«) 

5,  MO 

21, 6U 


a,«33 


W  6. 
IMPRO\rEMENT  OF  CACHE  RIVER,  ARKANSAS. 

This  work  was  under  charge  of  the  late  Capt.  H.  S.  Taber,  Corps  of 
Engineers,  until  December  19, 1893,  when  I  relieved  him  under  Special 
Orders  Xo,  288,  Adjutant-General's  Office,  series  of  1893. 

Object, — To  improve  navigation  from  the  mouth  to  Riverside,  Ark. 
(100  miles),  at  low  stages  of  the  river,  by  removal  of  obstructions,  whi(^ 
consist  of  snags,  logs,  overhanging  trees,  and  shoals. 

Project. — To  remove  obstructions  by  operation  of  light-draft  snag 
boats,  the  shoals  being  believed  to  be  formed  on  logs  and  snags. 

In  the  fiscal  year  1893  this  work  had  been  carried  as  far  as  James 
Ferry.  On  June  30, 1893,  a  severe  storm  sweeping  across  the  river 
between  James  Ferry  and  £[alachi  blocked  it  wit»h  fallen  timber. 


OPERATIONS  OF   THE    FISCAL  YEAR. 

July  10  to  August  5:  The  hand-propelled  snagboat  Biversid^  (laidud 
at  James  Ferry)  resumed  operations  and  worked  up  to  White  ana  Black 
River  Valley  Railway  bridge  (183  mil^)  and  back  again.  One  hund- 
red and  twenty- eight  snags  were  removed;  425  trees  cut. 

The  boat  was  then  towed  to  Black  River. 

No  steamers  ply  on  this  river.  Its  commerce  consists  of  rafting  and 
small  flatboats  handled  by  the  current.  No  accurate  information  of 
tbis  C/Ommerce,  separate  from  that  of  the  White  River,  which  it  joins 
at  Clarendon,  have  been  obtained. 

The  small  plant  beld  under  this  head  has,  by  authority  of  the  Chief 
of  Engineers,  been  consolidated  with  that  held  for  improving  White 
River. 

The  appropriations  for  this  work  are  as  follows: 

Augnstll,1888 .*  $7,  ODD.  00 

July  13, 1892 2,000.00 

9,000.01) 
Received  on  account  of  sale  of  snag  boat  Rivernide 2, 000. (iO 

Total 11,000.00 

Expended  to  June  30, 1893 9,825.58 
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Motley  statement. 

July  1, 1893,  balance  unexpended $1, 174.42 

Jnne  30,  1894,  amonnt  expended  during  fiscal  year 1^  062. 41 

July  1,  1894,  balance  unexpended 112.01 

July  1, 1894,  outstanding  liabiliticB , 4.00 

July  1,  1894,  balance  ayailable 108.01 

{Amoant  (estimated)  required  for  completion  of  existing  project 1, 000. 00 

Amoan t  that  can  be  profitably  expendea  in  fiscal  year  ending  J  une  30, 1896  5, 000. 00 
Sabmitt-ed  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3, 1893. 


Expense  account. 


Pay  roll $875.66 

General  supplies 44.  41 

Medicine 3.75 

Telein^ms  ^•72 

Subsistence 99.10 

Transportation 3.25 


Traveling  expenses $21. 85 

Deposited    to  credit  of  U.  S. 
Treasury  for  freight  charges.        12. 67 

Total 1,062.41 


W  7. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

This  work  was  under  charge  of  the  late  Capt.  H.  S.  Taber,  Corps  of 
Engineers,  until  December  19, 1893,  when  I  relieved  him  under  Special 
Orders  No.  288,  Adjutant-GeneraPs  Office,  series  of  1893. 

Object. — To  improve  navigation  by  removing  obstructions  consisting 
of  snags,  overhanging  timber,  and  shoals. 

Project, — Snagging  operations,  and,  in  the  earlier  years,  the  closing 
of  chutes  by  dams. 

OPERATIONS  OP  THE  FISCAL  YEAR. 

Work  was  not  begun  on  this  river  until  the  1st  of  December,  1893, 

on  account  of  the  snag  boat  belonging  to  this  appropriation  being  at 

irork  on  the  Cache  River,  and  not  returned  until  late  in  November,  1893. 

The  Siverside  entered  Black  River  December  1,  and  worked  up  to  the 

month  of  Current  River  (about  149  miles),  arriving  there  December  22. 

So  obstructions  were  met  with  between  the  mouth  of  the  river  and 

Lochardt's  Landing  (about  80  miles  up  the  river).    At  this  point  the 

/  boat  worked  one  week,  removing  39  snags.    The  next  serious  obstruc- 

jf  tion  was  found  at  Clover  Bend  (about  12  miles  above  Lochardt's);  here 

'  30   sna^s  were  removed.    During  the  season  there  were  181   snags 

removed  and  6  trees  cut.    At  the  close  of  the  work  the  boat  returned 

to  Black  Itock  and  was  placed  in  the  care  of  a  custodian. 

PLANT. 

The  plant  held  under  this  appropriation  has  been,  by  authority  of 
the  Chief  of  Engineers,  consolidated  with  that  held  for  improving 
IWliite  Biver. 
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CHANNEL. 

This  river,  which  I  have  not  been  able  to  visit,  is  reported  as  having 
the  character  of  the  Lower  White  River.  Its  banks  are  stable,  and  the 
principal  obstructions  are  those  removable  by  snagging  operations. 

The  Black  Eiver  is  crossed  at  Poplar  Bluff,  Mo.,  by  the  Poplar  Bluff 
and  Cairo  Branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Rail- 
way; near  Corning  Ark.,  by  the  main  line  of  the  St.  Louis,  Iron  Moun- 
tain and  Southern  Railway;  at  Black  Rock  by  the  main  line  Elansas 
City,  Fort  Scott  and  Memphis  Railway,  and  near  Paroquetto  Bluff  by 
the"  Diaz  and  Batesville  Branch  of  the  St.  Louis,  Iron  Mountain  and 
Southern  Railway.  From  Poplar  Bluff,  Mo.,  to  the  mouth  the  river  is 
paralleled  by  the  main  line  of  the  St.  Louis,  Iron  Mountain  and  South- 
ern Railway.    The  greatest  distance  apart  is  about  12  miles. 

COMMERCE  AND   TONNAGE. 

Commerce  on  this  river  is  carried  on  by"  small  light-draft  steamers 
which  can  run  all  the  year,  carrying  barges  when  the  amount  of  freight 
requires  them.  They  ply  on  this  stream  only,  or  down  the  White  as 
far  as  Newport. 

This  commerce  is  in  two  sections — one  from  Newport  to  the  mouth  of 
Current  River,  7  miles  on  the  White  and  149  on  the  Black,  and 
one  from  Corning  Mills  to  Poplar  Bluff,  about  95  miles.  The  division 
is  determined  by  the  business;  the  river  is  equally  navigable  in  the 
intervening  reach  of  about  100  miles. 

APPROPRIATIONS  AND  EXPENDITURES. 

Appropriations  have  been  made  for  this  river  separately  and  in  com- 
bination with  other  rivers.  Of  the  distribution  of  the  expenditures 
under  the  latter  appropriations  I  have  no  information  to  present. 

The  appropriations  for  this  river,  separately,  are  as  follows : 


June  14,1880 $15,  000. 00 

March  3, 1881 6,000.00 

August  2,1882 10,000.00 

July5,1884 20,000.00 

August  5, 1886 5,000.00 

August  11, 1888 5,000.00 


September  19, 1890 $5,000.00 

July  13,1892 5,000.00 

Sale  of  snag  boat  Sheldon ....  4, 500. 00 

Total 75,500.00 

Expended  to  June  30, 1893 ...  71, 897. 32 


Money  statement 

July  1, 1893,  balance  unexpended $3, 602. 68 

June  30, 1894,  amount  expended  during  fiscal  year 2, 498. 27 

July  1, 1894,  balance  unexpended 1, 104. 41 

July  1, 1894,  outstanding  liabilities 52. 00 

July  1, 1894,  balance  available 1^  (^2. 41 

'  Amount  (estimated)  required  for  completion  of  existing  project  annually  8. 000. 00 

Amount  that  can  beprotitably  expended  in  fiscal  year  ending  June  30,1896  8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Expense  account. 


Payroll $2,097.51 

General  supplies 73. 45 

Subsistence 181.32 

Transportation 23.  57 

Stationery 8.  35 

Traveling  expenses 22.  30 

Medicine .90 


Telegrams..  ...^ 

Office  rent 

Reserved  in  U.  S.  Treasury  for 
freight  charges .\ . . . 


$5.62 
85.00 


Total 2,498.27 
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COMMERCIAL  STATISTICS. 

The  river  y^&s  reported  navigable  to  Poplar  Bluff,  Mo.,  all  the  year.  Above  the 
montli  of  Current  Bivcr  raftiD£^  season  begins  in  December  and  ends  in  June.  Below 
the  montli  of  Current  River  rafting  may  bo  carried  on  all  the  year. 

List  of  boats  engaged  in  navigaling  Black  Hiver,  Arkansas  and  Missouri^  June  If  1893, 

to  May  31,  1894, 


K^ame. 


Ada*  . 
Ifoark 


Rambl«r  *  — 
A.  R.  Brags. 

Portia 

Tom  Voaog 


Class. 


!    Ton- 
1  nage. 


I^raft. 


Light.  Loaded 


Between— 


Screw 
Stern- 
wheel. 
...do  .. 
...do  .. 


do 
.do 


4 
27.33 

11 
164 

49.  GO 


Ft.    in.   Ft.   in. 


2 
1 

1 
1 


II 

4 

o 
6 

6 


3 
2 

3 
3 


9 
0 

G 
G 


Poplar  Bluff  and  GillU  Bluff. 
Limits  of  trips  not  reiiorted. . 


do 


Mouth  and  Pocahontas 

f.  (Black  Kock  and  Pocahontas. 
"  1^ Black  Kock  and  Dyers  Mill . 

No  rei)ort « 


Round 
trips. 


(t) 
100 

C) 
102 

104> 
1045 


Passen- 
gers. 


N^one. 


1,432 
576 


*  With  barges. 

f  Two  trips  per  week,  average  10  passengers  per  trip. 

\  Number  of  trips  not  reported. 

Tlic  steamer  Mamhhr  entered  this  river  about  the  first  of  the  year  1894.    The 
steamer  Tom  Young  left  this  river  in  May,  1894. 

Summarg  of  commerce  reported  June  i,  1803,  to  May  31,  1894. 


Articles. 


Tons. 


Cotton 

Cotton  seed 

Midea  and  skins 

Live  stock 

Lojnber 

SUves  and  boats 
Prorisiona 


2,545 

1.524 

10 

59 

9,710 

17, 412 

632 


Articles. 


Tons. 


Grain 

Miscellaneous  freights 

Spokes 

Kailroad  ties  (rafted) . 
Saw  logs  (rafted) 

Total 


372 

1.808 

1,780 

12,375 

39,300 


87,536 


W  8. 


IMPROVEMENT  OF  ST.  FBAKCIS  RIVER,  ARKANSAS. 

This  work  was  under  charge  of  the  late  Capt.  H.  S.  Taber,  Corps  of 
Engineers,  until  December  19, 1893,  when  I  relieved  him  under  Special 
Orders  No.  288,  Adjutant  General's-OflScc,  series  of  1893. 

Object. — To  improve  navigation' by  removal  of  obstructions,  consisting 
of  snags,  overhanging  timber,  etc. 

JPrcfJect. — The  usual  snagging  operations. 

OPERATIONS   OF   THE  FISCAL   YEAR. 

Tbe  XJ.  S.  snag  boat  A.  B.  Johnson  (hand  propelled),  after  repairs 
began  snagging  operations  at  Madison,  Ark.,  on  October  29,  1893,  and 
concluded  them  January  20, 1894.  The  work  was  confined  to  the  reach 
of  river  between  Madison,  Ark.,  and  Marked  Tree,  Ark.  (a  distance  of 
about  122  miles),  the  boat  going  over  this  reach  twice.  Seven  hundred 
and  seventy  snags  were  removed,  5,298  trees  cut  and  1  drift  pile 
destroyed.  At  the  close  of  the  work  the  boat  was  laid  up  at  Madison, 
Ark.     The  stage  of  water  was  favorable  for  removing  low- water  obstruc- 
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tions;  the  boat  had  to  pall  over  a  bar  aboat  8  miles  below  Wittsburg, 
and  in  pulling  over  Wittsburg  Bar  broke  the  capstan.  This  caused  a 
delay  of  three  days,  until  a  new  capstan  could  be  sent  from  Little 
Eock.  The  foreman  in  charge  of  the  boat  reports  the  river  to  be  good 
most  of  the  way.  Snags  are  large  trees,  that  have  fallen  into  the  river 
and  lie  along  the  shore.    Overhanging  trees  are  numerous. 

PLANT. 

Snag  boat  A.  B.  Johnson^  lying  at  Madison,  was  repaired  by  complete 
renewal  of  forward  deck  and  top  gunwales  forward. 

The  plant  held  under  this  head  has,  by  authority  of  the  Chief  of 
Engineers,  been  consolidated  with  that  held  under  improving  St 
Francis  liiver,  Missouri,  in  one  return. 

CHANNEL. 

The  basin  of  this  river  is  low  and  subject  to  overflow  from  the  Mis- 
sissippi Kiver.  Its  floods  and  its  navigable  stages  depend  upon  those 
of  that  river. 

The  governing  bar  is  reported  to  be  the  Ford,  about  25  miles  above 
the  mouth.  At  a  Mississippi  Biver  stage  of  9  feet  on  Memphis  gauge 
a  draft  of  5  feet  can  be  taken  over  this  bar  and  all  above  it. 

COMMEECE   AND   TONNAGE. 

The  principal  traffic  on  this  river  in  Arkansas  is  by  the  Lee  Line  of 
steamers,  drawing  30  inches  light  and  loading  to  5  feet,  plying  from 
Memphis  to  the  Cut-off,  about  36  miles  from  the  mouth.  There  is 
also  rafting,  and  some  work  by  small  steamers  of  less  than  50  tons 
running  nearly  all  the  year.  Little  information  in  regard  to  this  traffic 
has  been  received  in  answer  to  repeated  inquiry. 

APPROPEIATIONS  AND  EXPENDITUBES. 

Appropriations  have  been  made  for  this  river^  both  separately  and 
in  combination  with  other  rivers,  since  1871.  Of  the  distribution  of 
the  combined  appropriations,  which  were  not  under  this  office,  I  am 
unable  to  render  any  information. 

The  separate  appropriations  are  as  follows: 

March  3, 1871 $10,000.00 

June  14, 1880 A 5,000.00 

July  5, 1884 12,000.00 

August  5, 1886 8,000.00 

August  11, 1888 4,000.00 

September  19, 1890 4,000.00 

43,000  00 
Expended  to  June  30, 1893 38,752.47 
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Money  atatetnent. 

.,  1893,  l>alanco  unexpeuded $^1, 247. 53 

vocl  on  account  deposit  made  by  Capt.  H.  S.  Taber .16 

$4,247.69 

30, 1894,  amount  expended  during  fiscal  j-ear 3, 795. 12 

1, 1894,  Ijalance  unexpended 452. 57 

1, 1894,  outstanding  liabilities 50. 00 

1,1894,  balance  available 402.57 

Qoant  (  estimated)  required  for  completion  of  existing  projoct  annually      8, 000. 00 
nount  that  can  be  profitably  expended  in  fiscal  yearenaiug  Jime30,1896      8, 000. 00 
Lbuiitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1^6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Expense  account. 


rroll $2,833.21 


leral  supplies 

Mistenco 

insportation 

fl 

Dkber 

kvelin^  expenses. 

ktionery ■ 

[egrams 


136.28 

523.98 

43.93 

5.67 

85.38 

71.00 

12.51 

8.17 


Purchase  of  property  on  ap- 
propriation for  improving 
L'Anguille  River,  Arkansas.        $25.00 

Purchase  of  property  on  ap- 
propriation for  improving 
Saline  River,  Arkansas 22. 00 

Reserved  in  U.  S.  Treasury  for 
freight  charges 27.99 


Total 3,795.12 


COMMERCIAL  STATISTICS. 


Marked  Tree   was  reported  as  the  head  of  low-water  navigation  from  Jnne  to 
tober. 

Lift  of  steamboats  thai  navigated  St,  Francis  River  June  1,  1S93,  to  May  SI,  1894, 


Name. 

C1m0. 

Ton- 
nage. 

Draft. 

Between— 

Light 

Loaded. 

ItA 

Stern-wheel. 
Stem- wheel. 
Stern- wheel. 

1   Ft.  in. 
46         15 
40         1    1 
-  J-- 

FLin. 
2    6 
1    8 

1 
1 
Lefttere  and  Bowlins  Ferr\- 

(•) 
Month  and  Cut-off 

»rv  A vv -•• 

»«»  o,«j  ......... 

%  L«ee...... ...... 

1              1 

1 

*  Limits  and  number  of  tripe  not  reported. 


t  No  report  received. 


Round 
trii>8. 


72 


n 
(t) 


Summary  of  commerce  reported. 


JLrticlea. 


Tonji. 


Articles. 


tton 

tton  seed 

des ' 

restock 

mber  (by  at^amboats) . 

mber  (by  rafts) , 

oTisiona • 


125      Stavea 
60   '  Grain. 


2  I   Saw  logs  (by  rafts). 


45  !   Misceiraneons  ftreishts. 
575 

1.000  Total 

52 


T0M8. 


5,8(M) 

43 

12,000 

L 

19,763 
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EXAMINATION  AT  WALNUT  BEND,  ARK.,  TO  DETERMINE  THE  PROB- 
ABILITY OF  THE  MISSISSIPPI  RIVER  CUTTING  THROUGH  INTO  THE 
ST,  FRANCIS  RIVER  AT   THAT  POINT, 

[Printed  in  Senate  Ex.  Doc.  No.  101,  Fifty-third  Congroas,  second  Bession.] 

War  Department, 
Washington^  D.  0.,  May  29,  1894. 

Sir  :  In  response  to  the  joint  resolution  of  Congress  approved  May 
4, 1894, 1  liave  the  honor  to  transmit  herewith  a  letter  of  the  Chief  of 
Engineers,  dated  May  29, 1894,  submitting  a  copy  of  a  report  of  Lieut. 
Col.  Charles  K.  Suter,  Corps  of  Engineers,  on  "  an  examination  at  Wal- 
nut Bend,  Ark.,  to  determine  the  probability  of  the  Mississippi  River 
cutting  through  the  St.  Francis  River  at  that  point." 
Very  respectfully, 

Joseph  B.  Doe, 
Acting  Secretary  of  War. 

The  President  of  the  United  States  Senate. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  May  J29,  1894. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  a  report, 
dated  the  26th  instJint,  from  Lieut.  Col.  Charles  R.  Sater,  Corps  of 
Engineers,  on  an  examination  at  Walnut  Bend,  Ark.,  to  determine  the 
probability  of  the  Mississippi  River  cutting  through  into  the  St.  Fran- 
cis River  at  that  point. 

This  report  is  made  in  response  to  a  joint  resolution  of  Congress 
approved  May  4,  1894,  as  follows : 

liesolvcd  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assenhhledy  That  the  Secretary  of  War  be,  and  ho  is  herel>y,  authorized 
aud  directed  to  cause  au  examination  to  be  made  to  determine  if  there  is  probability 
and  danger  of  the  Mississippi  River  cutting  through  the  space  dividing  such  river 
from  the  Saint  Francis  River  in  the  vicinity  of  Walnut  Bend,  Arkansas,  some 
twenty  miles  above  the  mouth  of  the  Saint  Francis  River,  and  if  Bucli  danger  exists, 
to  cause  to  be  made  a  survey  and  estimate  of  the  amount  necessary  to  prevent 
damage  to  the  navigation  of  the  Saint  Francis  River. 

Col.  Suter  thinks  that  the  danger  of  the  formation  of  a  cut  by  the 
action  of  overflow  water  from  the  Mississippi  into  the  St.  Francis  is 
imminent.  He  considers  that  the  only  means  of  averting  this  danger 
lies  in  constructing  a  levee  long  enough  to  turn  the  overflow  water  from 
this  dangerous  neighborhood.  It  is  estimated  that  the  cost  of  such  a 
levee  would  be  $112,000. 

Very  respectfully,  your  obedient  servapt, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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rbipobt  of  lieut.  col.  chas.  r.  suter,  corps  of  engineers. 

Missouri  River  Commission, 

Office  of  the  President, 

St.  LouiSj  Mo.,  May  26^  1894. 

General  :  In  accordaucc  with  your  instructions  of  April  25, 1894, 
I  visited  Walnut  Bend,  Ark.,  on  May  2,  to  examine  into  the  probability 
of  the  Mississippi  cutting  through  into  the  St.  Francis  Eiver  at  that 
poiut.  Through  the  courtesy  of  Capt.  S.  W.  Roessler,  Corps  of  Engi- 
neers, U.  S.  Army,  I  was  enabled  to  visit  the  locality  on  one  of  the  Gov- 
ermnent  towboats  in  company  with  himself  and  two  members  of  the 
St.  Francis  Levee  Board.  I  was  thus  enabled  to  run  up  the  St.  Fran- 
cis Kiver  to  the  i)oint  of  threatened  cut-off  and  to  secure  quite  fall 
information  on  the  ground.  After  my  return  to  St.  Louis  I  received 
your  farther  instructions  of  May  1,  and  subsequently,  under  date  of 
May  9,  I  was  directed  to  report  on  Public  Resolution  No.  21,  approved 
May  4,  1894,  which  is  as  follows: 

Resolved  htf  the  Senate  and  Houhc  of  Heprtacniativcs  of  the  United  States  of  America  in, 
Congress  assembled,  That  tbo  Secretary  of  War  bo,  and  lio  is  liereby,  authorized  and 
directed  to  caiiso  an  examination  to  bo  made  to  dotermiuo  if  there  is  probability  and 
danger  of  tho  Mississippi  River  cutting  through  tho  space  dividing  such  river  from 
the  Saiut  Francis  River  in  the  vicinity  of  Walnut  Bend,  Arkansas,  some  twenty 
miles  above  tho  month  of  the  Saint  Francis  River,  and  if  such  danger  exists,  to 
cause  to  boinailc  a  survey  and  estimate  of  the  amount  necessary  to  prevent  damage 
to  the  navigation  of  the  Saint  Francis  River. 

The  accompanying  map*  shows  the  detailed  topography  at  this  local- 
ity, while  the  small  map*  attached  shows  the  relative  position  of  the 
Mississippi  and  St.  Francis  rivers  for  a  considerable  distance  above 
aud  below.     The  situation  is  as  follows:  Due  west  from  Walnut  Bend 
of  the  Mississippi  the  St.  Francis,  bending  to  the  cast,  approaches  to 
within  1 J  miles  of  the  Mississippi.     It  then  flows  in  a  generally  westerly 
direction  till  it  reaches  Crowleys  Eidge,  at  the  month  of  L'Anguillo 
JJiver,  and  then  follows  this  ridge  to  its  junction  with  the  Mississippi 
Kiver  at  Sterling.    The  general  shape  aud  position  of  Walnut  Bend 
had  remained  sensibly  unaltered  till  about  1870,  when  a  chute  behind  one 
of  the  islands  on  the  i)oint  opposite  began  to  enlarge,  and  after  a  few 
years  l>ecame  the  main  channel  of  the  river.    This  change  of  channel 
into  Bordeaux  Chute  had  the  same  general  effect  as  a  cut-oflf,  and  the 
old  bend  is  rapidly  silting  up  and  becoming  a  lake.    Considerable  cav- 
incr  took  place  after  this  change,  and  is  still  going  on,  the  eflfort  of  the 
river  "being  apparently  to  develop  a  new  bend  in  the  main  right-hand 
bank-      From  18S3  to  1892  the  caving  is  indicated  on  the  accompanying 
map?*  and  amounts  at  its  maxinmm  to  about  3,000  feet.     It  is  still  going 
on    but  the  point  of  maximum  <action  is  moving  dow^nstreain  toward 
Walnut  I3cud  Landing  and  away  from  the  St.  Francis. 

Xbcre  is  not,  I  think,  any  danger,  under  present  conditions,  of  the 
Mississippi  cutting  directly  through  into  the  St.  Francis.  The  danger 
comes  from  another  quarter.  In  the  present  unleveed  condition  of  the 
St.  Francis  Basin  this  whole  country  is  submerged  during  overflows 
of  tbe  Mississippi,  the  immediate  banks  in  Walnut  Bend  being  from  9 
to  12  feet  under  water.  During  tho  early  stages  of  the  overflow  the 
^water  runs  back  to  the  St.  Francis,  first,  through  the  low  swales  or 
fira^rs,  and  finally  over  the  whole  country,  with  great  force  and  veloc- 
ity.     The  distance  by  the  Mississipjii  from  Whitehall  Landing  to  the 

Oinitteil ;  printed  in  Senate  Ex.  Doc.  No.  104,  Fifty-third  Congress,  second  session. 
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mouth  of  the  St.  Francis  is  19  miles,  and  by  the  St.  Francis  frc 
bend  back  of  Whitehall  to  the  mouth  is  21  miles.  The  Missi 
slope  in  this  distance  is  about  10  feet  at  low  water,  8  feet  at  a  bai 
stage,  and  less  during  overflow,  as  the  return  flow  from  the  St.  F 
basin  gives  an  abnormal  elevation  at  its  point  of  discharge.  Tl 
charge  proper  of  the  St.  Francis  is  habitually  small  and  depei 
rains  in  the  basin  and  its  immediate  vicinity.  Its  slope  at  the  t 
my  examination  was  but  little  over  one-tenth  of  a  foot  to  the 
the  Mississippi  being  about  half  bank  full.  Its  level  at  the  low 
therefore  depends  very  largely  on  backwater  from  the  Missi: 
except  when  heavy  rains  are  running  off  or  when  overflow 
reaches  its  channel  from  the  Mississippi  at  points  below  New  M 
At  such  times  it  may  be  higher  than  the  trunk  stream  and  dis< 
into  it  over  the  iiitei-vening  bank.  It  is  therefore  apparent  that 
Mississippi  rises  rapidly  and  goes  over  its  banks  while  the  St.  Fra 
still  low  there  will  be  a  heavy  volume  of  water  pouring  over  its 
until  either  the  backwater  from  below  or  overflow  water  from 
raises  its  surface  sufficiently  to  check  this  action. 

The  banks  of  the  St.  Francis  are  relatively  high.  At  the  i 
neck  they  are  as  high  as  those  of  the  Mississippi,  bnt  the  intern 
ground  is  lower  and  cut  up  by  swales  or  draws,  separated  by  low  i 
which  determine  the  first  direction  of  the  overflow.  The  most  imp 
of  these,  called  Wheel  Ridge,  lies  back  of  Walnut  Bend  La 
About  half  a  mile  north  of  this  lies  Johns  Bidge,  and  still  farther 
and  stretching  back  from  Whitehall  Landing,  is  Askew  Bidge 
water  which  goes  out  between  Wheel  and  Johns  ridges  finally  g 
into  Sandy  Bayou,  which  enters  the  St.  Francis  about  IJ  miles 
the  narrow  neck.  Between  Johns  and  Askew  ridges  the  water 
through  a  shallow  lake  (Kiucaid)  and  out  through*Kincaid  Bayou, 
enters  the  St.  Francis  close  by  the  seat  of  the  present  trouble 
whole  country  between  the  two  rivers  shows  marks  of  erosion,  a 
intervening  woods  are  full  of  drift,  carried  in  from  the  Mississippi 
condition  of  affairs  consequent  on  a  high  Mississippi  and  low  St.  I 
seems  to  be  an  unusual  one.  Indeed,  it  must  be  so,  or  the  neck 
have  been  cut  through  long  ago.  It  did  occur  in  1893,  in  the  latt 
of  February,  as  stated  by  persons  living  in  the  vicinity,  and  as  t 
cial  gauge  records  show.  During  a  period  variously  estimated 
week  to  ten  days  a  gully  was  washed  out  in  the  bank  of  the  St 
cis  and  rapidly  extended  backward  toward  the  Mississippi.  It  at 
a  length  of  1,000  feet,  a  width  of  about  200  feet,  and  a  depth 
moutli  of  24  feet  and  of  14  feet  at  the  inner  end. 

The  banks  show  the  soil  to  be  sand  overlaid  with  clay.  At  thi 
end  this  clay  layer  is  about  6  feet  thick,  becoming  thinner  towa 
river.  As  the  water  pours  over  tbc  edges  of  this  gully  the  sand  y 
out,  letting  down  the  upper  stratum  of  clay,  and  so  the  cut  ad 
into  the  land.  The  rapid  formation  of  this  gully  has  naturally  ^ 
alarmed  all  the  people  along  the  Lower  St.  Francis.  In  fact,  tl 
ger  seems  very  imminent.  Although  the  condition  of  affairs  ii 
may  not  recur  for  some  years,  this  is  by  no  means  certain,  and,b( 
it  is  probable  that  this  cut,  being  now  fairly  formed,  may  go  on  f 
ing  under  conditions  which  would  not  have  rendered  its  origii 
niation  possible.  Moreover,  the  levees  now  being  built  along  th 
of  the  basin  will  cut  off  more  or  less  of  the  overflow,  and  thus( 
the  dangerous  period,  and  this  period  will  also  tend  to  become 
every  year  as  levee  construction  advances.  Although,  without 
doubt,  the  numberless  bayous  leading  from  the  Mississippi  ba( 
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the  swamp  basins  havo  mostly  been  formed  in  this  way,  yet  they  occur 
generally  in  woods,  where  they  become  more  or  less  choked  with  fallen 
trees  or  drift  and  ultimately  lined  with  a  clay  deposit  which  prevents 
further  enlargement.  In  the  present  case  the  cut  is  in  an  open  field, 
and  has  only  a  narrow  belt  of  woods  to  pass  through  before  again 
reaching  open  ground  extending  to  the  Mississippi.  The  exceedingly 
short  distance  to  be  traversed  forms  the  greatest  danger,  however,  and 
I  think  that  there  is  every  reason  to  anticipate  that  unless  something 
is  done  very  soon  a  communication  will  be  opened  up  with  the  St. 
Francis  at  this  point.  This  conceded,  it  remains  to  be  seen  what  the 
probable  consequences  would  be. 

The  fear  entertained  by  some  persons  that  the  Mississippi  would  be 
diverted  into  the  St.  Francis  may,  I  think,  be  dismissed  without  much 
discussion.  As  already  stated,  the  distance  to  the  mouth  of  the  St. 
Francis  is  about  the  same  by  both  rivers,  and  as  the  Mississippi  chan- 
nel is  already  formed,  while  that  of  the  St.  Francis  is  insignificant  in 
comparison,  there  would  seem  to  be  no  inducement  for  such  a  change. 
There  have  been  a  great  many  similar  cases  along  the  river,  the  result 
usually  being  that  the  smaller  stream  is  cut  off  from  its  old  channel 
and  brought  into  th0:Missis8ippi  through  the  new  mouth  formed.  This, 
I  think,  would  ultimately  occur  here.  There  would,  for  a  time,  be  a  con- 
siderable flow  of  Mississippi  water  in  the  lower  branch,  which  would 
probably  rapidly  silt  up  and  become  choked  with  drift,  as  was  once 
the  case  with  the  Atchafalaya  and  other  large  bayous.  In  any  case  I 
think  it  could  safely  be  predicted  that  the  navigation  of  the  Lower  St. 
Francis  would  be  very  seriously  injured  if  not  destroyed.  The  most 
serious  result  would  probably  be  to  the  water  level.  As  this  would 
now  be  taken  from  the  Mississippi  at  Walnut  Bend,  instead  of  at  Ster- 
ling, 19  miles  below,  the  intermediate  fall  would  be  lost  and  the  St.  Fran- 
cis would  be  raised  8  or  9  feet.  This  would  submerge  a  very  large  ter- 
ritory and  ruin  much  valuable  farming  land.  At  present  the  banks  of 
the  St.  Francis,  in  its  lower  course,  are  quite  high,  and  are  occupied  by 
valuable  plantations.  Many  of  these  have  been  abandoned  of  late 
years  owing  to  the  frequency  and  long  duration  of  recent  floods,  but 
the  effort  now  being  made  to  levee  the  basin  will  soon  render  their 
fcoccupation  profitable.  A  disaster  such  as  now  seems  impending 
"^oold  render  these  levees  of  small  value  so  far  as  concerns  the  lower 
part  of  the  St.  Francis  Basin. 

As  the  whole  danger  lies  in  the  overflow,  the  most  obvious,  and,  in 
^sct,  the  only  means  of  averting  it,  lies  in  constructing  a  levee  long 
enough  to  turn  the  overflow  water  l^om  this  dangerous  neighborhood. 
Such  a  levee  would  ultimately  form  part  of  the  continuous  front  line, 
^nd  in  the  interest  of  economy  should  be  so  constructed  with  regard  to 
g'ade  and  dimensions  as  to  render  it  available  for  this  purpose.    Capt. 
^'  N.  Pharr,  chief  engineer  of  the  St.  Francis  Levee  Board,  has  fur- 
bished me  with  a  map  showing  the  location  and  profile  of  such  a  levee 
^  Tronld  probably  be  suitable.    The  line  is  about  6  miles  long,  and 
^xtends  from  Wheel  Ridge  to  the  head  of  old  Walnut  Bend.    With  8 
t^t  crown,  and  side  slopes  of  1  on  3,  thb  estimated  yardage  is  about 
'^,0OOcuDic  yards,  and  the  cost,  at  15  cents  per  cubic  yard,  would  be 

My  conclusions  may  be  summarized  as  follows : 
^  First.  The  formation  of  a  cut  from  the  Mississippi  through  to  the  St. 
^ncis  by  the  action  ot  overflow  water  from  the  Mississippi  is  con  sid- 
led as  imminent. 
Second.  The  existence  of  such  a  cut  would  seriously  injure,  if  not 
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destroy,  the  navigation  of  the  St.  Francis  below  the  cut,  as  also  that  of 
L'Angnille  Kiver,  which  enters  the  St.  Francis  8^  miles  lower  down. 
It  would  also  raise  the  level  of  the  St.  Francis  and  submerge  much 
valuable  land. 

Third.  The  cost  of  rectification  after  the  formation  of  this  cut  would 
be  much  greater,  and  the  work  would  be  more  difficult  than  for  prevent- 
ive measures  taken  beforehand. 

Fourth.  A  levee,  such  as  herein  described,  would  probably  give  abso- 
lute security  as  long  as  the  present  river  regimen  continues. 

Accompanying  this  report  is  a  map  prepared  at  the  oflice  of  the  Mis- 
sissippi River  Commission  which  shows  the  topographical  features  of 
the  locality.  On  it  are  also  shown  the  position  of  the  washout  formed 
in  1893,  the  location  of  a  portion  of  the  proposed  levee,  and  a  profile  of 
the  neck  furnished  me  by  Capt.  Pharr.  A  small  section  of  the  Missis- 
sippi River  Commission's  alluvial  valley  map  is  placed  ou  the  same 
she^et  to  exhibit  the  general  features  of  the  neighboring  country. 

Copies  of  a  map  prepared  by  Capt.  Pharr,  showing  the  location  of  the 
proposed  levee  and  a  profile  of  the  same,  are  also  appended.* 
Very  respectfully,  your  obedient  servant, 

Chas.  R!  Sutee, 
Lieut  Col.  of  Engineers^ 
President  Missouri  River  Commission. 

Brig.  Gen.  TflOMAS  L.  Casey, 

^hief  of  Engineers^  U,  8.  A. 


Wg. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

This  work  was  undercharge  of  the  late  Capt.  H.  S.  Tabcr,  Corps  of 
Engineers,  until  December  19, 1893,  when  I  relieved  him  under  Special 
Orders  No.  288,  Adjutant-General's  Office,  series  of  1893. 

Object. — To  improve  navigation  by  removal  of  obstructions,  consist- 
ing of  snags,  overhanging  timber,  etc. 

Project. — The  usual  snagging  operations  between  Kennett,  Mo.  (at 
the  head  of  the  ^'sunk lands"),  and  Greenville,  Mo. 

OPERATIONS   OF   THE  FISCAL  YEAR. 

No  operations  in  the  field  have  been  carried  on  during  the  year, 
because  of  lack  of  funds,  tbe  greater  part  ($2,000)  of  the  unexpended 
balance  being  held  to  meet  the  claims  of  the  Dunklin  County  Trans- 
portation Company,  if  presci^ted. 

This  claim  has  not  been  presented;  the  reserve  is  still  so  held. 

CHANNEL. 

Work  has  been  carried,  in  previous  years,  up  to  12  miles  below  Green- 
ville.   Need  of  further  operations  is  reported. 


*  Not  submitted. 
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COMMERCE    AND   TONNAGE. 

The  traffic  on  this  reach  of  the  St.  Francis  River  is  carried  on  by 
steamers  of  draft  not  exceeding  2  feet  liglit,  towing  barges,  which 
are  loaded  in  busy  seasons  to  4  feet.  It  centers  at  St.  Francis,  Ark., 
near  the  State  boundary,  where  are  lumber  and  stave  mills.  Rough 
lumber  is  rafted  from  above  that  point  and  towed  from  below,  and  sup- 
plies are  taken  thence  to  the  camps;  the  finished  lumber  and  staves 
are  sent  out  by  rail. 

The  river  is  crossed  at  Wappapello  by  the  Cape  Girardeau  and  Fort 
Smith  Railway;  at  Poplin  by  the  Poplar  Bluft'  and  Cairo  Branch  of 
the  St.  Ijouis,  Iron  Mountain  and  Southern  Railway,  and  at  St. Francis 
by  the  St.  Louis  Southwestern  Railway. 

APPROPRIATIONS  AND  EXPENDITURES. 

This  reach  of  the  river  is  understood  not  to  have  been  included  in 
the  snagging  operations  under  the  early  appropriations  for  snagging  in 
Western  rivers. 

Its  specific  appropriations  and  other  funds  are  as  follows: 

Appropriation  August  11,  1888 $5,000.00 

Appropriation  September  19, 1890 10,500.00 

Received,  sale  of  U.  S.  suag  boat  MUsouri 3, 000. 00 

Total 18,500.00 

Expended  to  June  30,  1892 15,516.01 

Money  Htaiement 

« 

July  1,  1893,  balance  unexpended $2,983.99 

Juno  ^,  1894,  nnionut  expended  during  fiscal  year  802. 56 

July  1 ,  1894,  balance  unexpended 2, 181. 43 

July  1,  1894,  outstanding  liabilities 5.00 

July  1,  1894,  balanco  available • 2, 176. 43 


Expense  account. 


Payroll $512.49 

General  supplies 10.55 

Subsistence 17.94 

Transportation 10. 80 

Tra%-eling  expenses 34.  00 

Fuel 50.00 

Telephone  rent 15.  00 


Officorent $85.00 

Telegrams .32 

Stationery 3.00 

Reserved  in  U.  S.  Treasury  for 

freight  charges  63. 46 

Total 802.56 


COMMERCIAL   STATISTICS. 


The  riTcr  was  reported  navigable  to  Greenville,  Mo.,  in  high  water;  navigable  all 
the  year  between  St.  Francis  and  Browu^s  Ferry.  The  rafting  season  began  in 
Februarj'. 
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Liftt  of  steamboatH  engaged  in  narigation,  St,  Franch  River ^  Mo.,  June  If  1S95,  to  May  57, 

1S94. 


Name. 


Milt  Jones  andbargen 
Kniina  No.  2,    an  d 
bargo*. 


S.    A.    Stroud   and 
barges. 


Stern-wheel 
do 


do  . 


Ton- 
nage. 

Draft. 

Light. 

Loaded. 

25 
19.34 

Ft.  in. 

1  8 

2  0 

35.28 

1    8 

• 

Between — 


Round  jPi 
tripa.  !   ger». 


No  report ' 

St.  Francis  and  stare  | 
camps.  j 

r  St.  Francis  and  Stol- 
pers  Lauding. 
St.  Francis  and  En- 
letU. 
^  St.     Francis    and 
Browns  Ferrv, 
St.  Francis  and  vari- 
ons   points    above 
and  below. 


2110 

34 

20 

8 

49 


IM 


I 


1 


Statement  of  commerce  reported. 


Tons, 
a  402 


Lumber ^ 

Staves  and  stare  bolts - 20,2th 

Provisions 6 

Grain 180 

Miscellaneous  freights 160 

Spokes 1,901 

Saw  logs  (towed  by  steamers) 4S22 

Saw  logs  (rafted) 9,403 


Total 35,826 


APPENDIX  X. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT  OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MO.,  OF  GASCONADE  AND  OSAGE 
RIVERS,  MISSOURI,  AND  OF  KASKASKIA  RIVER,  ILLINOIS. 


REPORT  OF  MA  J,  CHAS.  J,  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  50,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  Mis- 

sissippi River. 

2.  Mississippi  River  between  Ohio  and 

Missouri  rivers. 


3.  Harbor  at  St.  Louis,  Mo. 

4.  Gasconade  River,  Missouri. 

5.  Osace  River,  Missouri. 

6.  Kaskaskia  River,  Illinois. 


United  States  Engineer  Office, 

8t.  Louis^  Mo.y  July  7, 1894. 

General  :  I  have  the  honor  to  transmit-here  with  the  annual  reports 
for  the  works  under  my  oharge  for  the  fiscal  year  ending  June  30, 1894. 
Very  resjiectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 


Xi. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER. 

Before  this  work  was  inaugurated  the  navigation  of  the  river  was 
very  much  interfered  with  by  numerous  snags,  logs,  etc.,  which  hatl 
lodged  in  the  channel,  and  to  which  a  new  accession  was  brought  down 
on  each  rise  of  the  river,  thus  constantly  adding  new  and  unknown 
obstructions  to  those  already  there.  A  large  number  of  wrecks,  dan- 
jjerous  to  navigation,  also  occupied  the  channel.  For  the  removjil  of 
these  obstructions  appropriations  were  made  as  early  as  1824,  and  the 
pioject  adopted  consisted  of  building  boats  suitable  for  removing  the 
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snags,  etc.,  and  operating  them  whenever  the  stage  of  water  was  fav- 
orable for  the  work  and  funds  were  available. 

The  total  amount  expended  for  this  purpose  can  not  be  definitely 
given  as.  previous  to  the  appropriations  made  by  act  of  March  ^ 
1879,  a  general  amount  was  appropriated  to  be  applied  to  several 
streams  as  their  needs  required. 

Congress,  by  act  of  March  3,  1879,  appropriated  the  first  specific 
sum  for  removing  snags,  wrecks,  etc.,  from  the  Mississippi  Eiver,  and 
that  appropriation  was  followed  by  others  until  1888  when,  by  the  act 
of  August  11  of  that  year,  an  annual  expenditure  not  to  exceed 
$100,000  for  this  purpose  was  authorized.  Under  that  act  operations 
have  since  been  carried  on  annually. 

The  two  snag  boats,  the  H,  O,  Wright  and  the  J.  JV.  Macomb^  after 
undergoing  some  minor  repairs,  proceeded  upon  their  annual  work  of 
removing  obstructions.  The  Wright^  under  command  of  Capt.  B.  E. 
Birch,  commenced  work  on  August  1, 1893,  and  operated  continuously 
between  the  mouth  of  the  Missouri  Eiver  and  Memx)his  until  March 
27, 1804. 

The  Macomb^  under  command  of  Capt.  A.  H.  Stewart,  began  work 
on  July  3,  1893,  and  operated  continuously  between  Memphis  and 
Natchez  (making  one  trip,  however,  as  far  dos^n  the  river  as  New 
Orleans)  until  March  12, 1894. 

During  the  past  spring  both  boats  tfnderwent  some  necessary  repairs 
to  fit  them  for  further  work.  The  wheelhouses  of  the  Macomh  were 
replated  with  steel  sheets  and  a  new  electric-light  plant  was  added  to 
the  Wright, 

The  Wright  was  built  in  1880  and  the  Macomh  in  1874.  They  were 
both  designed  and  built  by  Maj.  (now  Lieut.  Col.)  Suter  of  the  Corps 
of  Engineers.  The  following  general  description  of  the  Mcucomh  and 
of  its  method  of  operating  will  answer  for  both  boats,  the  Wright  only 
differing  from  the  Macomh  in  having  the  benefit  of  some  improvements 
suggested  by  experience. 

Tlie  boat  is  of  iron,  178  feet  long  and  90  feet  wide  over  wheel  guards; 
it  has  twin  bows  separated  by  an  open  space  12  feet  wide,  called  a  well, 
which  extends  ^o  feet  aft  from  the  stems.  The  speed  of  the  boat  is  8J 
miles  per  hour  in  still  water  with  engines  of  600-horse  power.  A  steel 
butting  beam  22  feet  long,  7  feet  wide,  and  10  inches  thick  spans  tlie 
space  between  the  bows  near  the  stems  at  the  surface-  of  the  water. 
The  end  of  a  snag  is  lifted  onto  this  beam  by  means  of  a  sweep  chain 
v/hich  is  hung  as  a  loop  from  one  stem  to  the  other,  or  by  means  of 
tackle  hung  from  sheer  poles  which  stand  over  the  beam  like  the  letter 
A,  Four  steam  capstans,  each  capable  of  a  direct  pull  ot  35  tons  and 
a  speed  of  30  feet  per  minute,  supply  the  power  for  operating  the  appli 
ances  and  also  for  pulling  the  snag  in  its  inclined  position  upon  the 
beam.  To  aid  in  this  there  is  added  a  powerful  purchase  fitted  with  a 
cast-iron  drum  winding  a  chain  with  links  made  of  iron  2J  inches  iu 
diameter.  This  chain  is  tested  at  75  tons,  but  is  often  broken  in  the 
work  to  which  it  is  subjected.  The  combined  pulling  power  of  this 
purchase  and  the  four  capstansis22o  tons;  but  this  is  quite  insignificant 
when  compared  with  the  work  accomplished  by  butting,  using  the  whole 
boat  as  a  hammer  of  800  tons  weight.  The  snag  being  drawn  upon  the 
beam  and  an  after  roller,  which  also  bridges  the  well,  it  is  sawn  into 
logs  by  powerful  steam  saws,  one  working  over  the  roller  and  one  over 
the  forward  edge  of  the  butting  beam.  The  after  saw  reduces  the 
body  of  the  tree  to  logs  that  are  dropped  anywhere,  as  they  will  float 
away,  but  the  large  root,  matted  with  clay  and  gravel  and  sometimes 
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leet  ill  diameter  by  3  or  4  feet  thick,  is  carefully  dropped  into  some 
ep  bole  or  a  place  well  out  of  the  cliannel  of  the  river. 
In  cases  of  great  difficulty  the  hydraulic  jet,  and  dynamite  are  occa- 
>nally  ein])loyed  as  auxiliaries  in  loosening  the  root  of  the  s^nag. 
The  amount  of  work  accomplished  by  the  two  boats  during  the  past 
«al  year  is  given  in  the  following  table: 


Name  of  snag  boat. 


G.  Wright. 
N.  Macomb 

Total... 


Snags 
pulled. 

Leaning 
trees  cut. 

Drift 
piles  re- 
moved. 

Wrecks 
removed. 

1,386 
1.671 

13, 023 
9,838 

12 

7 

5 

3,057 

22,861 

19 

5 

Hiles 
run. 


6,378 
8,958 

15,336 


The  wrecks  removed  by  the  Wright  are  as  follows: 

At  Island  No.  40. — Two  coal  boats  entirely  removed;  one  steamboat 
uU  loaded  with  coal  partially  removed. 

At  Cherokee  Crossing. — One  stone  boat  entirely  removed. 

At  Thompsons  Crossing. — Steamboat  jEgiSj  boilers  taken  out,  hull 
lown  up,  and  partially  removed. 

The  trees  referred  to  are  generally  leaning  timber  in  bends  of  the 
iver  or  trees  that  are  liable  to  fall  into  the  stream  and  become  obstruc- 
ions. 

The  work  accomplished  by  the  snag  boats  is  of  great  benefit  to  the 
avigation  of  the  river.  Formerly  the  sinking  of  steamboats  by  Tun- 
ing on  snags  was  of  frequent  occurrence,  but  since  the  snag  boats  have 
een  regularly  at  work  such  wrecks  are  seldom  heard  of. 

An  annual  appropriation  of  an  amount  not  to  exceed  $100,000  having 
!en  made  for  the  work,  the  snag  boats  will  patrol  the  river  whenever 
^cessary  in  order  to  keep  the  channel  free  from  obstructions,  such  as 
agSj  logs,  tirifb  piles,  leaning  trees*,  and  such  small  wrecks  as  they 
»y  occasionally  be  enabled  to  handle.    The  removal  of  large,  heavy, 

numerous  wrecks  by  the  snag  boats  is  not  contemplated,  the  boats 
t  being  built  for  such  purpose  or  for  wrecking.  The  removal  of 
ecks  from  the  channels,  in  general,  is  provided  for  by  a  specific  act 
Con  gross. 

A^mouiit  expended  on  this  work  to  June  30, 1893,  under  all  specific 
d  annual  appropriations,  including  that  of  March,  1879,  $930,758. 
^^mount  expended  on  the  work  during  the  fiscal  year  ending  June  30, 
M,  988,116.22,  a  detailed  statement  of  which  expenditures  is  given 
tbe  accompanying  tables  Nos.  1  and  2. 

rbe  hull  of  the  Wright,  which  has  done  good  service,  is  in  very  bad 
idition,  and  without  extensive  repair,  in  fact,  almost  if  not  complete 
le^ral  of  the  plating,  can  not  be  counted  upon  for  service  for  more 
in  a  year  or  so  longer.  Many  of  the  iron  plates  are  badly  corroded, 
d  should  be  replaced  as  soon  as  possible  by  steel  ones,  and  the  hull 
Dttld  be  strengthened  in  parts. 

For   statistics  of  commerce  benefited  by  the  snag-boat  operations 
Terence  must  be  made  to  the  statistics  of  the  Mississippi  Biver  from 
e  mouth  of  the  Missouri  Biver  to  New  Orleans. 
BiiG  94 99 
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Jppropriation$  made  by  Congretsfor  removing  obatruetione  in  Mieeiseippi  River, 


By  act  of— 

March  3, 1879 $100,000.00 

June  14,  1880 100,000.00 

March3,  1881 80,000.00 

Augn8t2,  1882 85,000.00 

July  5,  1884 •72,950.63 

Augu8t5, 1886 56,250.00 

Augusta,  1888 100,000.00 


For  fiscal  year  ending  June  90— 

1890 t$49,089. 

1891 92,720. 

1892 98.250. 

1893 96,497. 

1894 88,252. 

Total 1,019,010. 


Money  statement. 

Amount  drawn  under  section  7,  act  of  August  11, 1888 $100, 000. 

June  30,  1894,  amount  expended  during  fiscal  year 88, 116. 

June  30,  1894,  outstanding  liabilities 136. 

June  30, 1894,  amount  to  revert  to  Treasury 11, 747. 

July  1,  1894,  amount  available  for  fiscal  year  1894-'95 100, 000. 


Table  No.  1. — Detailed  8tatemeni  of  expendituree  made  in  connection  with  the  vork 
removing  ob8truction$  in  Mieeissippi  River  during  fiscal  year  IS'94,  ae  required  byeect 
7  of  the  river  and  harbor  act  of  Auguet  11  j  1888. 


Month. 


1893. 
July. 


Ang 


Sept 


Voucher. 


48 

105 

108 

109 

112 

113 

114 

48 

70 

77 

99 

105 

131 

132 

133 

131 

135 

136 

i:i7 

138 

139 

140 

141 

142 

143 

144 

145 

Ud) 

147 

148 

140 

1 

2 

3 

4 

74 

75 

76 

77 

78 

79 

81 

87 

88 


To  whom  paid. 


Hired  men............ • 

do 

do 

do 

do 

do 

John  Rauciville 

E.  E.  Furne^ 

The  Carnrtff le  Steel  Co.,  Limited 

The  Pond  Machinery  Co 

J.  D.  Streett  dt  Co 

Hired  men , 

(ro<Ml  year  Rubber  Co 

Day  Rubber  Co 

Crown  Coal  and  Tow  Co 

Ewald  Iron  Co 

Anchor  Line  Store 

Wm.  HarrDry  Goods  Co 

ChaH.  W.  BarHtow 

Fulton  Iron  Works 

Hiise  Si.  Loom  is  Ice  and  Transportation  Co. 

Gust.  Bischoff , 

David  Nicholson 

Peter  Nicholson  &  Sons 

Henry  A.  Ko<'ttker 

Elwell&Ward 

Dougherty  Crouch  Drug  Co 

J.  S.  Mcrrell  Drug  Co 

Moyer  Bros.  Drug  Co 

Page  <&  Tolkacz 

Sanniol  Cnpples  Wooden  ware  Co 

Hirt'd  men 

do 

do 

do 

Kupferle  Bros.  Manufacturing  Co 

Wyeth  Lumber  Co 

The  Cousolidated  Coal  Co.  of  St.  Louis  .. 

St.  Louis  Ore  and  Steel  Co 

Merchants  Laundry  Co 

M.M.  Buck  &Co : 

James  Ward  &  Son 

P.  T.  Lan gau 

G.  D.  Williamson 


For  what  paid. 


Serrioes 

do  . 

do. 

do  . 

do. 

do  . 

do. 


Traveling  expenses. 
Channel  steel,  etc... 

Valve  seata 

Oils 

Services 

Supplies 

Boots,  eto 

Coal 

Iron 

Outfit  and  suppbes . 

Outfit . 

Outfit,  paint,  etc 

Repairs,  etc 

Ice 

Subsistence 

Subsistence 

do : 

do 

do 

Medicines,  etc 

Alcohol,  eto 

Medicines 

Scuppers 

Rope 

Services 

do 

do 

do 

Brass  anions 

Lumber 

Coal 

do ;.. 

Laundry  work 

Polish,  etc 

Packing,  etc 

Lumber 

Nails,  etc .'. 


u 
478 

1,5N 

m 

1,4» 
74 

5 
10 
1.V 

loa 

61. 

47$ 

2L 

2a 

5& 

1& 

98. 

53. 

29. 

3& 

81 

361 

6U. 

724, 

258. 

41 

L 

11 

27. 

18 

SOSk 

1,397 

aos. 
i^asi 


I. 

74 

13& 

111 

17. 

9. 

57. 

4& 

7. 


I 


•  This  appropriation  was  for  $75,000,  $72,950.67  of  which  was  used  on  this  work. 

f  Section  7,  act  of  August  11,  1888,  provides  for  a  yearly  appropriation  of  $100,(K 
or  as  much  thereof  as  may  be  necessary,  for  the  purpose  of  removing  snags,  wrsd 
and  other  obstructions  from  the  Mississippi  River. 
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^O.  1. — Detailed  statement  of  expendituree  made  in  connection  with  the  work  of' 
removing  ohBtruetions  in  Mieaieeippi  Biver,  etc.— <]!oiitinaed. 


ith. 


9pt 


et 


Voucher. 


89 
iN> 
91 
92 
117 
121 
21 
22 
23 
24 
135 
136 
li7 
138 
139 
140 
141 
142 
143 
144 
145 
14« 
147 
148 
149 
ISO 
151 
152 
15;^ 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
160 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 

182 

im 

184 

185 

186 

187 

188 

193 

194 

196 

223 

234 

235 

236 

6 

7 

35 

49 

74 

75 

76 

77 


To  whom  paid. 


The  Olivor-Finnie  Grocer  Co 

Pittsburg  CoaICo 

James  A  Tappan 

Southern  Express  Co 

Chas.  J.  AlleD,  m^jor,  Cohm  of  Engineers 

Hired  men 

do 

do 

do 

do 

Anch4ir  Line  Store ■ 

Wm.  Barr  Dry  Goods  Co , 

Big  Muddj  Coal  and  Iron  Co 

Gust.  Bischof 

Wm.  Bnmard ■ 

Chas.  W.  Barstow 

The  W.  A.  Bonsack  Lumber  Co 

M.  M.  Bnck&Co 

Cairo  City  Coal  Co 

do 

The  Connolidated  Coal  Co.  of  St.  Louis  . . 

J.H.  Cotnn  &Co 

Harry  C.  Dance 

Ewald  Iron  Co 

Flachman  &  Malthews , 

John  J.Ganahl  Lumber  Co 

Gibbons  £c  Hirsch 

Gooitvear  Rubber  Co 

C.  Kiiey 

L.  8.  Koerber 

Henry  A.  Koettker 

J.  Eennard  &  Sons  Carpet  Co 

Matt  Monaghan  ScCo 

do...„ 

Natchez-  Ice  Co 

National  Tube  Works  Co 

N.  O.  NelHon  Manufacturing  Co 

Nixdorf-Krein  Mannfacturing  Co 

Pittsburg  Coal  Co 

PoatroAS,  Cameron  d&  Co 

PeterRou  6c  Homes 

Piatt  &  Thombnrgh  Paint  and  Glass  Co. . 

The  Wm.  Powell  Co 

Valentine  Reach 

John  F.  Reunie 

Scarritt  Furniture  Co 

Simmons  Hardware  Co 

CarlSetss 

E.  E.  Souther  &  Bro 

Jacob  Walter 

Wrought  Iron  Range  Co 

W  hi telaw  Brothers 

Western  Anthracite  Coal  Co 

The  Carnegie  Steel  Co. ,  Limited 

Fulton  Iron  Works 

do 

Huse  Sc  Loomis  Ice  and  Transportation 
Co. 

Page  &  Tolkac z 

Parker  Stationery  Co 

Ripley  &  Bronson 

Revere  Rubber  Co 

(leo.  A.  Rubelmaun  Htutlware  Co 

St.  Louis  Metal  and  Supply  Co 

Jacob  Walter 

Moti'ett- West  Drug  Co  

Paildock-Hawley  Iron  Co 

All^rt  L,  Butler 

Western  IJuion  Telegraph  Co 

Hired  men 

do 

do 

do 

do 

Western  Union  Telegraph  Co 

C.SchuUze 

James  Parker 

Frank  J.  Isam 

Emery  Seaymonr 

Wia.tlark 


For  what  paid. 


Subsistence 

Coal 

do 

Express  charges 

Mileage 

Services 

do 

do 

do 

do 

Outfit  and  supplies 

Cloth 

Coal 

Subsistence 

Coal 

White  lead,  etc 

Lumber 

Broonfs,  etc 

Coal 

do 

do 

Supplies 

Services  

Iron 

Oils 

Lumber 

Subsistence 

Packing  and  boots 

Subsistence 

do 

do.. 

Linoleum 

Subsistence 

do 

Ice,  etc 

Pipe, etc  

Steam  fittings 

Chain 

Coal 

do :. 

Dishes 

Paints,  etc 

Valves 

Subsistence 

Siphon 

Chairs,  mattresses,  etc 

Hardware,  etc 

Subsistence 

Iron  and  rivets 

Subsistence 

Range  castings 

Turpentine 

Coal 

St«el 

Worm  wheels 

Castings 

Ice » 


Repairs 

Record  book,  eto 

Steam  fittings,  etc 

Packing 

Hardware 

Gum  packing,  canvas,  etc. 

Subsistence 

Medicines 

Iron,  steel,  etc 

Coal  and  spars 

Telegrams .' 

Services 

do 

do 

do 

do 

Telegrams 

Dynamite 

Services  

do 

do 

do 


Amount. 


1. 
1, 


$32.40 

650.  CX) 

480.00 

2.83 

20.32 

528.00 

375.00 

801.17 

760.50 

385.50 

49.59 

3.60 

146. 25 

138.50 

19.80 

82.93 

83.79 

4.08 

108.00 

72. 00 

274.50 

46.33 

6.19 

194.02 

33.77 

59.61 

60.68 

20.38 

104.96 

118. 10 

95.90 

48.10 

159. 85 

46.68 

47.50 

3.54 

45.37 

84.88 

250.00 

491.20 

9.30 

9.67 

6.60 

52.70 

4.75 

126.50 

104.24 

16.  hO 

28.21 

33.  32 

15.75 

17.90 

11.00 

59.22 

304.75 

27.15 

29.97 


18. 


8.15 

10.70 

162. 92 

70 

39 

110.08 

56.28 

17.54 

28.98 

75.00 

6.69 

500.00 

1, 808. 00 

367. 00 

1, 367. 00 

797.66 

1.64 

5.00 

10.83 

12.00 

14.00 

18.07 
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Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 

removing  obstructions  in  Mississippi  River,  etc. — Continued. 


Month. 


1893. 
Nov  .. 


Dec. 


Voucher. 


To  whom  paid. 


78 
79 
80 
81 
82 
83 
84 
85 
8G 
87 
88 
89 
90 
91 
92 
93 
94 

95 

90 

97 

98 

99 

132 

142 

143 

156 

183 

181 

185 

180 

187 

188 

180 

190 

191 

192 

193 

194 

195 

196 

197 

108 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

2 

3 

4 

5 

6 

28 

29 

30 

31 

32 

41 

42 

43 

44 

54 

109 

110 

HI 

112 

113 

114 

115 

116 


Branch-Crookes  Saw  Co 

L.  M.  Rumnev  Manufaotariiiff  Co 

N.  O.  Nelsou'MaiiufactariDjz  Co 

Weatern  Iron  and  Supply  Co 

Simmons  Hardware  Co 

Paddock-Haw  ley  Iron  Co 

E.  E.  Souther  &  Bro 

Kiplcy  &  Bronson 

ChaH.  W.  Barstow 

Jamen  Ward  &  Son 

Anchor  Line  Store '. 

The  Consolidated  Coal  Co.  of  St.  Louis  . . . 

Albert  L.  Butler 

Matt  Monagban  &.  Co 

Henry  A.Koottker 

Peter  Nicholson  Sc  Sons 

HuHe  &.  Loomis  Ice  and  Transportation 
Co. 

Big  Muddy  Coal  and  Iron  Co 

James  A.  Tappan 

Cairo  City  Coal  Co ; 

Pittsburg  Coal  Co 

Valentine  Reach 

J.S.MerrellDragCo 

Chas.  Kney 

Cha«.  F.  Luehrmann  Hardwood  Lumber 


For  what  paid. 


Co. 
John  J-  Ganahl  Lumber  Co 
The  -Etna  Powder  Co 


Excflsior  Manufacturing  Co. 
Chas.  W.  Barstow 


l*entland  &  Hahn 

Simmons  Hardware  Co 

Geo.  A.  Rubelmann  Hardware  Co 

Fulton  Iron  Works 

St.  Louis  Engineering  Co 

Page  &  Tolkacz , 

N.  O.  N'elsou  Manufacturing  Co. . .- 

St.  Louis  Met-al  &  Supply  Co 

J.  H.  Coffin  &Co 

The  Consolidated  Coal  Co.  of  St^  Louis. . . 

Big  Madd}^  Coal  and  Iron  Co 

W.  H.  Brown's  Sons 

Cairo  City  Coal  Co 

PeatrosH,  Cameron  &  Co 

James  A.  Tappan 

Pi ttsburg  Coal  Co 

Natchez  Ico  Co 

H  use  &  Loom  is  loo  and  Tran  sportation  Co. 

Henry  MoGeary 

Joseph  Hirsch 

Willirtms  &  Schevenell 

V^aleutiue  Rosch 

L.  S.  Koerber 

Matt.  Monaglian  &  Co 

The  Oliver-Finnie  Grocer  Co 

Gust.  Bischof 

Hired  men 

do 

do 

do 

do 

Jacob  Walter 

Valentine  Reach 

Fre<l  Munz 

Jacub  Walter 

do 

John  F.  Rennie , 

Cairo  City  Coal  Co , 

Albert  L.'Butler 

Lee  Bros 

R.  &.  T.  A.  Ennis  Stationery  Co 

Chas.  Kney , 

J.  D.  La  wnin 

The  Oliver-Finnie  Grocer  Co 

Henry  A.  Koettker 

Baldwin,  Knowltou  Sc  Lake 

Williams  &.  Schevenell 

Matt  Monaghan  &.  Co 

Peter  Nicholson  &,  Sons , 


Saws 

Wrench 

Globe  valves 

Valves 

Shears 

Iron  and  steel  . . 
Steel  platei*.  etc. 
Steam  fittings  .. 

Supplies 

do 

do 

Coal 

...do 

Subsistence 

do 

do 

Ico , 


Coal 

do 

do, 

, do 

Subsistence. 

Quinine 

bubslHtence. 
Lumber 


do 

Dynamite 

Stoves,  etc 

Brushes 

Bell  handles , . . 

Clothes  wringer 

Nails 

Derrick  shoes 

Lamps 

Stove  pipe,  etc 

Unions,  etc 

Outfit  and  supplies . 

do 

Coal 

do 


do 
do 
do 
do 
do 


Ice 

do 

Subsistence. 

do 

do 

do 

do 

do 

do 

do 

Services 

do 

do 

do 

do 

Subsistence 

do 

do 

do 

do 

Firebrick.. 

Coal 

do 

Oil 


Amonnt. 


Stationery . . 
Subsistence 

Lumber 

Subsistence 

do 

do 

do 

do 

do 


«25.20 

5.15 

30.40 

2.80 

1.50 

55.07 

19.05 

a.i5 

13. « 

57. 2J 

as.  04 

115.06 
25.00 

122.04 
14.70 

397.43 
14. 2S 

130.00 
160.00 
192.00 
497. 5« 

86.00 

14.00 

10S.9S 

9.24 

1106 

42.61 

34.10 

8.78 

S.SO 

6:00 

.49 

25.55 

10. 2i 

37.  TO 

L27 

35.78 

149.37 

ll&SO 

133.  IS 

156.00 

aoo.00 

280.00 

320.00 

737.50 

14.00 

13.77 

21.55 

34.97 

38.18 

55.10 

72.73 

286.76 

519.88 

274.13 

403.00 

978.17 

1,17500 

1,834.00 

336.23 

66.n 

37.07 
47.  W 
88.30 
71.89 
2.75 

100.40 

35.00 

6.50 

3.50 

TlflS 

1L88 

26163 
65.20 

17a  22 
6.<.6P 

374.98 
4147 
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ABL.K  No.    1. — Detailed  statement  of  expenditures  made  in  connection  mth  the  work  of 

removing  obstructiona  in  Missiseippi  Biver,  etc. — Continued. 


Aonth.;  Voucher. 


To  whom  paid. 


1S93. 


18M. 
Jan ... 


eb. 


imr. 


117 
118 
119 
120 
121 
122 
127 
128 
129 
130 
152 
158 

2 
17 
18 
19 
20 
28 
31 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
70 
84 
85 
86 
87 
83 
11 
12 
13 
14 
15 
16 
17 
2 
8 
16 
17 
23 
24 
25 
26 
31 
32 
33 
34 
85 
36 
37 
38 
39 
40 
41 
42 
4? 
4A 


Big  Mttddv  Coal  aod  Iron  Co 

Pittsburg  Coal  Co 

K.E.  Souther  &Bro 

Lee  Bros 

James  A.  Tappan 

Anchor  Wrecking  Co 

Peatross,  Cameron  &  Co 

L.  S.  Koorber 

Gust.  Bischoff 

Joseph  Hirsch 

Day  Kubber  Co 

E.  H.  Bruce 


Hired  men , 

do 

do 

do 

do 

Fid  ward  Culver 

Western  Union  Telegraph  Co 

Baldwin,  Knowlton  It  Lake 

Chas.  Knoy 

Jacob  Walter 

Valentine  Kesch 

The  Oliver- Finnic  Grocer  Co 

Matt.  Monnghan  &  Co 

Joseph  Hirsch 

Wood  Sc  Bennett 

L.  S.  Eoerber 

Huse  &  Loomis  Ice  and  Transportation 
Co. 

Peatross,  Cameron  &  Co 

James  A.  Tappan 

Pittsburg  Coal  Co 

The  Consolidated  Coal  Co.  of  St.  Louis  . . . 

Big  Muddy  Coal  and  Iron  Co 

Cairo  City  Coal  Co 

Bedford  St  HoUoway 

Wrought  Iron  Range  Co 

Western  Stove  Manufacturing  Co 

J.H.  Coffin  &Co 

Ewald  Iron  Co 

Simnion»  Hardware  Co 

W.  i  S.Jack 

Lee  Brothers , 

Dean  &  Carroll  Co 

Hired  men 

do 


For  what  paid. 


do 

do 

do 

Wood  &  Bennett 

J  acob  Walte  r : 

Valentine  Reach 

W.  W.Pinnell 

Cairo  City  Coal  Co , 

Albert  L.  Butler 

J.  H.  Coffin  &  Co 

Hired  men , 

Chas.  J.  Allen,  m%jor,  Corps  of  Engineers. 

Lawrence  Whetts 

Arthur  Graham , 

Hire<1  men 

do 

do 

do 

Baldwin,  Knowlton  St  Lake 

Evander  Williams  &  Co 

Joseph  Hirsoh 

Chas.  Kney 

L.  S.   Koerber 

Matt  Monaghan  it  Co 

do 

The  Oliver-Finnie  Grocer  Co 

Valentine  Resch 

C.  Schnltze 

B.  W.  Tackenberg 

Cairo  City  Coal  Co 

Peatross,  Cameron  it  Co 

Pittebnrg  Goal  Co , 


Coal 

do 

Iron  and  steel 

Supplies 

Coal 

Services  of  diyer,  eto 

Coal 

Subsistence 

do 

do 

Packing 

Subsistence 


Services 

do 

, do 

do 

do 

Traveling  expenses . 

Telegrams .  ..• 

Subsistence 

do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


Ice. 


Coal 

do 

do 

do 

do 

do 

Wood 

Grate 

do 

Outfit  and  supplies 

Steel 

Outfit 

do 

Oils,  etc 

White  lead,  etc 

Services  

do 

do 

do 

, do 

Supplies  and  subsistence 

Subsistence 

do 

do 

Coal 

do 

Chains,  etc 

Services 

Mileage 

Services  

Wood 

Services 

do 

do 

do 

Subsistence 

do 


do 

do 

do 

do 

do 

.do 

do 

.do 

.do 


Amount. 


Coal 


do 
.do 


$87.75 

543.75 
23.96 
28.22 

500.00 
50.00 

140.00 

50.54 

43.34 

48.75 

1.41 

,   4.04 

500.00 
1,408.00 

760.00 
1.822.17 

340. 83 

10.50 

5.62 

87.40 

129.04 
92.40 
81.08 

436.31 

192.53 
54.78 
68.28 
23.70 
1L34 

328.13 

320.00 

865.00 

106.50 

48.75 

375. 10 

0.00 

2.10 

1.02 

360.64 

25.38 

3.00 

13.11 

21.48 

34.60 

553.00 

925.00 

1.225.00 

1, 728. 83 

420.00 

26.03 

102.59 

106.23 

19.44 

205. 30 

60.00 

56.38 

500.00 

63.52 

6.00 

10.50 

1.730.00 

372.00 

1, 175. 00 

053.83 

89.99 

54.12 

75.79 

52.50 

61.60 

256.62 

124.80 

315. 91 

33.38 

15.44 

11.25 

108.50 

320.00 

670.00 
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Table  No.  1. — Detailed  statement  of  expendituree  made  in  eonnecti4m  with  tMe  work 
removing  obeiruetione  in  Miesiaeippi  Biver,  etc. — Continaed. 


Konth. 

Yoacher.  i                         To  whom  paid. 

For  what  paid. 

Anon 

1894. 
Har... 

45 

46 

47 

48 

49 

50 
100 
101 
103 
103 
104 
105  1 

■TaitMHi  A.  Tamum ................a........ 

• 

Coal 

do 

9240 

280 

do 

J.  H.  CoflBn  Sc  Co 

SaDPlioB.  etc - 

130 

Leo  Brothors 

do 

17 

Fulton  IroD  Worka  ...-^.--,^ ,- 

Liner  boxes 

45 

Dan  Shea  &  Co 

l^P&irt ,               

a 

Biar  Muddv  Coal  and  Iron  Co 

Coal 

113 

M .  J.  Crocker 

Subaiatenoa.  - . 

15 

Josenh  Hirsch 

do 

74 

KiiaDD  Hrnthera  ...ty-, rrr,-. .■■, 

do 

42 

L.  S.  JC.oerber - 

do  ..................... 

38 

Fred  Mnna 

do..::.::.:.:::::::::::' 

42 

106 
107 
108 
109 
110 
111 
113 
116 

David  Nicholson 

do - 

M 

The  Oliver-Finnie  Grooer  Co 

do 

36 

Peatrosa,  Cameron  &,  Co 

Coal 

do 

175 

PittsburK  Coal  Co 

8M 

L  J.  D.  Streett  &  Co 

Oil 

Snbaistenoe 

Services  

Subsistence 

Commutation  ticket 

Services 

IS 

Jacob  Walter 

31 

Hired  men 

544 

Evaifder  Williams  &  Co 

73 

119 

123 

124 

125 

126 

63 

64 

65 

85 
86 

St.  Louis,  Iron  Mountain  and  Sonthexn 

Rwy.  Co. 
Hired  men ^ 

12 
553 

do 

do 

l,Slf 
8QS 

do 

do : 

...l..do 

do 

L2H 

W»«tem  Union  TelenwDh  Co 

1( 

Hired  men 

Servicee 

83! 

St.  Louis,  Iron  Mountain  and  Southern 

Rwy.  Co. 
Valentine  Kesoh 

Commutation  ticket 

Subsistence 

U 

11 

Evander  Willams  Sc  Co 

do 

3S 

87 
88 
89 
90 
95 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
15U 
154 
155 
156 
157. 
158 
150 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
185 
186 
194 
195 
196 
1 
2 
70 

77 
159 
160 
161 

Waltttr  dt  Co 

do 

64 

Wood&  Bennett 

do 

i 

Cairo  City  Coal  Co 

Coal 

M 

We8t«m  Un  ion  Teleeraph  Co 

TelegTAmB 

23 

do :.. 

.QO 

u 

K.  E.  Souther  &  Bro 

Rivets 

13 

A  nchor  Line  Store 

Brooms,  oil.  lead,  etc 

St-eam  tittinm 

lis 

Ripley-Detrick  Supply  Co 

27 

Kiiif^on  Stove  Co 

Fire  pot,  etc 

$ 

Hune  &  Loomifl  Ice  and  Transportation  Co. 
Gt'U.  A.  Kubelmann  Hardware  Co 

Ice 

'         » 

Handles,  etc 

7 

Ewald  Iron  Co 

Iron,  etc .. 

20 

MM.  Buck  6c  Co 

Crucible 

1 

Wni.  Barr  Drv  Goo<ls  Co 

Outfit 

60 

J.  I).  Streett  &  Co 

Oils 

33 

St.  Louis  Metjii  and  Supplv  Co 

Oils,  etc 

15 

James  Ward  St,  Son 

BruMhes.  paint,  etc 

103 

Clias.  W.  Barstow 

do 

96 

The  W.  A.  ]k>nsack  Lumber  Co 

Lumber 

170 

SUvoHter  Coal  Co 

Coal 

10 

Crown  Coal  and  Tow  Co *. 

do 

00 

The  Consolidated  Coal  Co 

do 

208 

Ble  Muddv  Coal  and  Iron  Co 

do ; 

S43 

Gust.  Bischof 

Subsistence. 

193 

Matt  Moua^han  Sc  Co 

do 

54 

Henry  A.  Koettker 

do ,.. 

100 

IVt«r  NicholHon  Sc  Sons 

do 

414 

Peterson  &  Homes 

Dishes 

7 

W  h i telaw  Bn>t  hers 

Turpentine .........  

6 

John  J.  Ganahl  Lumber  Co 

Lumber 

g 

Robt  A.Schlegel  &  Bro 

Mirror 

3 

Chaa.  Kiiey 

Subsistence...... 

ao 

do 

so 

Cairo  City  Coal  Co 

Coal 

57 

do : 

140 

Pittsburg  Conl  Co 

do 

386 

The  Knapp-Stout  Sc  Co.  Comi»any 

Hired  men 

Lumber 

16 

Servioea 

600 

Simmons  Hardware  Co 

Outfit  and  snppBes 

Invoice  book 

18 

Buxton  Sc  Skinner  Stationery  Co 

3 

Zitt  losen  Tent  and  Awning  Co 

Flat 

9 

May... 

Hired  men 

.JU     *K^  ^.............4. ..... 

Services 

1,33S 

do 

do 

1,511 

St.  Louis,  Iron  Mountain  and  Southern 

Rwy.  Co. 
(to 

CoDimntation  ticket 

......do 

IS 

la 

The  W.  A.  Bonsack  Lumber  Co 

Lumber  .................... 

67 

John  J. Ganahl  Lumber  Co 

do 

3& 

GiutBischoff , ••.... 

SubalBteaoe.... 

m 

APPENDIX  X — BEPORT  OF  MAJOR  ALLEN. 


1575 


'ablk  No.  1. — Detailed  statement  of  esependiturea  made  in  c(mnecHon  with  the  work  of 

removing  ohetmotione  in  Miseieeippi  Riveff  etc. — Continued. 


Voacher. 


June. 


162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 

179 
180 

187 
2 
3 

52 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
133 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
15U 
151 
152 
153 
154 
155 
15»> 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
175 
176 
177 
178 
179 
ISO 
181 
182 
188 


To  whom 


paid. 


Henrr  A. Koettker • 

Dav id  N  ic holaon 

Pet«r  Nicholson  &  Sons 

ADohor  Line  Store 

Chaa.  W.  Baratow 

Ewald  Iron  Co 

H.  L.Fox  dtCo 

Geo.  J.  Fritz 

UuAe  Sc  Looniia  loe  and  Transportation  Co . 

N.  O.  Ndsou  Manufacturing  Co 

Plait  &,  Thombureh  Painted  Glass  Co  . 

Paddock- Hawley  Iron  Co 

Ripley -Detrick  Supply  C  • 

John  Rohan  

Simmons  Hardware  Co 

James  W  ard  Sc  Son 

Jos.  F.  Wangler  Boiler  and  Sheet  Iron 
Works  Co. 

Zittlosen  Tent  and  Awning  Co 

Chester  Harding,  second  lieutenant,  Corps 
of  Engineers. 

Hired  men 

do 

do 

Oscar  Setz 

Anchor  Line  Store 

Wm.  Barr  I>ry  Goods  Co 

R.  Bush 

Henry  A .  Koettker 

David  Nicholson 

Oscar  Sets 

KB.Stowe&Co 

Ward  Bros 

do 

James  Beakey  Stove  Co 

M.  M.Buck  &  Co 

Chas.  W.  Barstow 

Bi^rthold  Sc  Jennines 

The  Consolidated  Coal  Co.,  of  St.  Louis. . . 

J.S.Co8tollo  &  Son 

do 

Goodyear  Rubber  Co 

Huse  &,  Loom  is  Ice  and  Transportation  Co. 

.Moffitt  WestDruffCo 

'Paddock-Hawley  Iron  ('o 

Peters  Rubber  and  Supply  Co 

Riple v-Detrick  Supply  Co 

.John  Rohan i 

L.  M.  Rumsey  Manufacturing  Co 

Sligo  Iron  Store  Co 

Scarritt  Furniture  Co 

J.  D.  Streett  &  Co ' 

Western  Iron  and  Suppl v  Co ! 

Western  Brass  Manufacturing  Co 

James  Ward  &  Son 

WhltelawBros 

Anchor  Lin';  Store 

Berry-Horn  Coal  Co 

Branch  Crookes  Saw  Co 

Samuel  Cupples  AVooden  Ware  Co  

Henry  A  Koettker 

David  ^Hcholson 

Missouri  Glass  Co 

New  York  Belting  and  Packing  Co 

Pet<»rson  &  Homes 

Paddock-Hawley  Iron  Co 

Geo.  A .  Rubelmann  Hardware  Co 

James  Ward  &.  Son 

Western  Iron  and  Supply  Co 

E.  H.  Warner  &  Son 

Simmons  Hardware  Co 

Hired'men 

do 

do 

Ewald  Iron  Co 

Hase  A.  Loomis  Ice  and  Transportation  Co. 

Paddook-Hawley  Iron  Co 

J.  S.  Merroll  Drug  Co 

Schnlenberg  St,  IkMokler  Lumber  Co 

Gnat.  Bischoff 


For  what  paid. 


Subaistenoe  •••< 

do 

do 

Oils,  etc 

Shellac,  etc 

Iron  and  steel  . 
Salamoniac,  etc 

Castings 

Ice 


Gorernor 

Vermilion 

Rivets 

Drills,  iron,  etc 

Material  and  labor 

Tacks 

White  lead,  mallet,  etc. 
Steel  plates,  etc 


Amount. 


Duck    .. 
Mileage. 


Services 

do , 

do 

Subsistence 

Outfit  and  supplies  .  — 

Outfit,  etc 

Subsistence 

do 

do 

do 

do 

do 

do 

Outfit , 

Outfit  and  supplies 

Beeswax,  etc 

Lumber 

Coal 

Paint  brushes ■ 

Brushes,  etc 

Hose  and  packing 

Ice 

Supplies 

Rivets 

Packing 

Ri  vetj* 

Rivets,  etc 

Steam  drum 

Black  pipe,  etc 

!Nuts,  iron,  et« 

Perforated  seats 

Oils,  etc 

Rivets 

Angle  valves 

Outfit  and  supplies 

Red  lead,  oil,  etc 

Outfit  and  supplies 

Coal 

Saws 

Outfit  and  supplies 

Subsistence 

, do 

Crockery 

Hose,  rubber  boots,  etc. 

Dialies 

Iron,  steelf  etc 

Outtit  and  supplies 

do 

Pumps  and  iron 

Lnm  tier 

Outfit  and  supplies 

Services  

do 

do 

Iron,  etc 

Ice 

Nuts 

Supplies 

Lumber 

Snbaiatence 


$175. 83 

153. 92 

19.93 

219.42 

6.29 

89.10 

LOS 

35.44 

40.73 

10.00 

L25 

0.88 

8.90 

148. 85 

3.63 

179.  72 

80.98 

208.20 
4.00 

553.00 

1,  390. 00 

1, 492. 50 

15.75 

58.03 

48.00 

10.80 

274.44 

171. 85 

18.75 

14L29 

23. 59 

27.65 

4.75 

22.24 

9.50 

26.89 

109.51 

2.50 

10.53 

39.85 

67.50 

17.50 

1.75 

3.53 

13.13 

14.  21 

39.00 

10.94 

32.31 

5.00 

07.95 

23.04 

1.83 

56.89 

38.19 

184.01 

16.20 

81.50 

20.71 

166.10 

12.50 

3.84 

37.08 

.88 

90.94 

2.54 

255.28 

16.05 

108.54 

116. 42 

500.00 

1.  420. 83 

1,413.34 

32.50 

108.00 

8.63 

7.30 

7.78 

108.92 


i 
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Tablk  No.  1. — Detailed  atatemsnt  of  expenditures  made  in  connection  with  the  work  of 
remoxHng  obstructions  in  Mississippi  Mirer f  etc, — Continued. 


Month. 


1804. 
June.. 


Voucher. 


184 
185 
180 
187 
188 
180 
100 
101 
220 
221 
222 
223 
224 
226 
227 
228 
220 
231 


To  whom  paid. 


Peter  Nicholson  &  Sons 

Flatt  &•  Thornburgh  Faint  and  Glaas  Co. 

Pajfc  &  TolkacK 

Schultz  Belting  Co 

R.  B.  Gray  China  Co 

F.  A.  Drew  Glass  Co 

Geo.  J.Fritz 

£au  Claire-St.  Louis  Lumber  Co 

Gust.  Bischoff 

Tho  Carnegie  St«el  Co.,  Limited ,. . . 

Ewald  Irou  Co .'. . . 

Flachman  &  Matthews 

H.L.F0X&C0 

do 

Hockel  Hani  ware  Co 

Wrought  Iron  Kango  Co 

The  Albert  Webb  Supply  Co 

Thos.  Sexton  6c  Co 


For  what  p«id 


Total  expended 

Outttanding  liabilitieg  June  50, 1894. 


John  J.  Ganabl  Lumber  Cu 

do :.. 

Oscar  Setz ...» 

Flaohman  &,  Matthews 

Glidden  Sc  Joy 

Fulton  Iron  Works 

Wm.  Jessop  &  Sons 


Total  outstanding 

Total  expended  and  outstanding. 


Subsistence 

Zinc 

Si>up  pans 

Belt.: 

Crockery 

Glass 

Castings 

Lumber 

Subsistence -. 

Steel 

Iron  and  st««l  . . . 

Paint 

Carriage  bolts  . . . 
Outfit  and  supplii 

do 

Kange.etc 

Steam  fittings  . . . 
Outfit 


AmouDt. 


162.38 

17. 9S 

2  10 

42.47 

2110 

0.3S 

22.85 

101.08 

109.01 

177.82 

65.40 

5.  SO 

1.10 

28.31 

19.42 

118.05 

39.29 

7S.S6 

88,11123 


Lumber  . . . . 

do 

Subsistence. 

Supplies 

Pdnt 

Castings.... 
Rivets 


11.72 
5182 
18.34 
24.  S3 

8  50 
15.09 

4. 35 


136.24 


88,252.46 


Table  No.  2. — Summary  of  expenses  for  operating  United  States  snag  boats  H.  G.  Wri$U 
and  J.  N.  Macombj  in  connection  with  the  work  of  removing  obstructions  in  Mississippi 
Rivei'  during  fiscal  year  ending  June  SO,  1894, 


Application. 


boat  H.  G. 


Office  expenses 

Supervision 

Expenses  of  snag 
Wright: 

Crew , 

Outfit 

Fuel 

Subsistence , 

Supplies 

Repairs , 

Miscellaneous 

Expenses  of  snag  boat  J.  K. 
Macomb : 

Crew , 

Outfit 

Fuel 

Subsistence 

Supplies 

Kepairs 

Miscellaneous 


Total 


July. 


$275.00 
200.00 


1, 852. 08 


1, 806. 01 


1803. 


Aug. 


1275.00 
210.00 


305.73 


906.66 
45.01 

157.62 
28.68 


78.83 

58.23 

1, 003.  26 

88.00 

112.00 

2.57 


4,133.00  1   3,451.00 


Sept. 


$828.00 
220.32 


2, 203. 17 

17.00 

136. 50 


16.20 
1L80 


2, 185. 00 

5.04 

1, 243. 75 

32.40 

24.70 

146.42 

2.83 


6,  574. 03 


Oct. 


$306.80 
200.00 


2, 182. 36 
204.68 
873.55 
572.29 
206.04 
738.96 
5.88 


4,330.00 
141.85 
574.20 
388.65 

85,75 
892.37 

11.66 


Nov. 


$1.04 


2,220.16 

98.75 

1, 258. 17 

970.86 

230.18 

205.32 

7.00 


21.55 

1, 797.  50 

1,099.30 

118.23 

9.59 

7.00 


Dec. 


$203.00 
200.00 


2,208.17 


S13.15 

584.30 

7.91 

38.50 


2,170.33 


1,183.75 
04a  37 

"■'28.3 
3.50 


11, 215. 13  j      8,  045l  25       7, 876. 39 
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TAsr£  No.  2. — Summary  of  expenseafor  operating  United  States  snag  boats  H,  G.  Wright 

and  J.  N.  Maeomhj  etc, — Continued. 


Application. 


Office  expenaes 

Supervision , 

£xpenMes  of  snag  boat  H.  G. 
Wriplit: 

Cr«  w 

Outfit 

Foci 

Subaistence 

Sappliea 

Repairs 

Mi««c«llaneoii8 

Expeniiefi  of  snag  boat  J.  N. 

Crew 

Oattit 

Fuel , 

SiibsiMtence 

Supplies 

Repairs 

ICiscellaneona 


1894. 


Jan. 


$658.62 
410.50 


4, 324. 00 

36.31 

964.35 

893.93 

236.70 

60.73 


Total. 


4.311.83 

23.15 

1,  088.  13 

•  396.  37 


13. 404. 62 


Feb. 


$47.28 

265.30 

240.08 

22.41 


Mar. 


$653.00 
463.52 


3,450.00 


1, 211. 75 

701. 02 

24.34 

68.24 


575.97 


4, 755.  00 
7.00 

1, 575. 00 
761. 41 
149.95 


12.25 


13. 832. 48 


Apr. 


$350.06 
212. 25 


232.82 
01.13 
693.62 
756.  72 
112.58 
81.30 


Hay.     I     June.         Total. 


$353.00 
228.50 


1, 325. 83 


$300.00 


$3,  704. 21 


200. 00       2, 545. 09 


209.02 

1.05 

922.60 


2, 810. 83 
110.80 
49.56 
752.24 
226.51 
438.14 


34.24 
515.37 
238.68 
145.54 
279.94 


1,511.00 
1.26 


449.02 

11.94 

116.48 


905.84 
457.42 
76.15 
754.53 
592.70 
594.33 


22,804.82 
912.58 
5,  765. 95 
6, 678. 08 
1, 128. 93 
2.  723. 39 
41.56 


23,975.01 
709.84 
8, 112. 08 
6, 154.  89 
1,  216.  87 
1, 679. 35 
39.81 


3, 744. 34     5, 130.  iO   n0,269.11  *88, 252. 46 


*  Inclades  $136.24,  liabilities  incurred  daring  the  fiscal  year  but  remaining  unpaid  on  June  30, 1894. 


X2. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER   BETWEEN  OHIO  AND  MISSOURI 

RIVERS. 

The  object  6t  the  improvement  is  to  obtain  a  mir.imum  depth  at 
standard  low  water  of  6  feet  from  the  mouth  of  the  Missouri  River  to 
St.  Lioais,  a  distance  of  16  miles,  and  of  8  feet  at  the  same  stage  of 
crater  from  St.  Louis  to  the  mouth  of  the  Ohio  River,  178  miles,  the 
Datura!  depth  being  in  many  cases  from  3J  to  4  feet.  The  channel  is 
divided  at  a  number  of  points  by  islands  forming  sloughs  and  secondary 
elianiiels  behind  them,  through  which  a  good  deal  of  the  volume  of  flow 
is  di vert-ed  to  the  detriment  of  naviga^on. 

The  initial  point  of  the  work  for  the  lower  portion  is  St.  Louis,  the 
pro^rranime  being  to  make  the  work  continuous,  proceeding  down- 
stream from  that  city. 

The  first  work  for  improvement  began  in  1872  and  was  continued  for 
a  iitiniber  of  years  as  appropriations  were  made,  the  works  consisting 
of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confining 
the  low-water  volume  to  one  channel,  and  of  revetments  to  hold  and 
preserve  the  banks  where  necessary  or  advisable. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881,  and 
contemplates  a  reduction  of  the  river  to  an  approximate  width  of  2,500 
feet  below  St.  Louis,  the  natural  width  being  in  many  cases  from  1  to 
1 J  miles.  The  method  employed  is  the  building  up  of  new  banks 
out  to  the  line  desired  from  the  solid  matter  brought  down  by  the 
river  and  which  is  collected  by  means  of  hurdles.  The  banks,  both 
new  and  old,  are  revetted  where  necessary. 

A  hurdle,  as  the  term  is  here  used,  is  one  of  many  silt-arresting 
devices  that  have  been  experimented  upon  in  this  country  and  else- 
where.   The  hurdle  consists,  essentially,  of  a  row,  or  of  parallel  rows, 
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of  piling,  the  piles  driven  either  singly  or  in  clamps,  the  piling  being 
connected  lengthwise  of  the  hurdle  by  wattling  of  fine  brush,  or  by 
curtains  composed  of  brush  and  lodged  against  the  upstream  side  of 
one  of  the  rows  of  piles,  the  whole  forming  a  permeable  dike  throngh 
which  the  silt-laden  current  can  pass,  though  with  greatly  diminisheid    1^ 
velocity,  the  velocity  being  so  reduced  just  below  the  dike  as  to  cause,    f  ^ 
generally,  immediate,  rapid,  and  heavy  deposits  of  silt.    These  deponte 
are  generally  soon  overgrown  with  willows  or  cottonwood,  and  after 
they  arrive  at  sufficient  height  they  can  be  revetted  on  their  rivet 
fronts. 

To  guard  against  loss  by  scour  of  the  piles  a  broad,  flexible  matti'ess 
is  first  sunk  on  the  line  of  the  hurdle;  through  this  mat  the  piles  aud 
clumps  of  piles  are  driven. 

During  the  past  year  the  hurdles  have  been  constructed  of  clamps 
of  piles,  three  piles  and  upward  to  each  clump.  These  piles  are  driven 
80  that  when  their  upper  ends  are  drawn  tog^her  by  means  of  a  wire 
rope  they  form  a  sort  of  pyramidal  structure,  the  horizontal  distances 
of  the  piles  from  each  other  at  the  surface  of  the  river  bed  being  8  to 
10  feet,  depending  mainly  upon  the  depth  of  the  water. 

The  wire  ropes  are  made  on  the  work ;  they  are  composed  of  14  to 
18  strands  of  No.  14  galvanized  iron  wire.  They  are  drawn  taut  by 
means  of  the  pile-driver  ma<2hinery.  At  each  turn  of  the  rope  round 
the  upper  Tend  of  the  clump  of  piles  a  spike  is  driven  as  an  additionul 
guard  against  the  rope  slipping,  though  the  wire  itself  binds  or  cuts 
into  the  piling  sufficiently  to  prevent  any  slip.  This  method  of  drawing 
the  upper  ends  of  the  piles  together  appears  to  be  better  than  the  old 
one  of  bolting  them. 

The  tops  of  the  piles  are  generally  at  an  elevation  of  20  feet  above 
extreme  low  water,  excepting  that,  in  the  curtain  or  wattling  row,  the 
top  of  one  pile  of  the  clump  is  at  an  elevation  of  about  25  feet  above 
that  stage  in  order  to  intercept  drift  at  high  stages  and  prevent  it  from 
crossing  the  line  of  hurdle  and  dragging  the  top  of  the  latter  with  it 

The  curtain  or  wattled  row  is  strengthened  by  vertical  diagonal 
braces  heeled  against  a  row  of  clumps  spaced  at  such  distance  below 
as  to  make  the  angle  of  the  braces  about  45  degrees. 

The  heel  of  the  brace  is  held  by  a  clevis  passing  around  one  of  the 
piles  of  the  lower  clump  with  its  pin  through  the  brace.  At  top  the 
brace  is  bolted  to  one  or  more  of  the  piles  in  the  upper  clump. 

The  piling  of  the  hurdle  row  is  so  spaced  as  to  represent  an  equiva- 
lent of  one  pile  to  the  linear  foot  of  hurdle.  The  piles  are  driven  by 
means  of  the  hydraulic  jet  as  well  as  by  the  hammer,  the  latter  weigh- 
ing 2,400  pounds,  and  sometimes  by  both  combined. 

The  completed  curtain  or  the  wattling,  whichever  may  be  used,  is 
generally  carried  finally  to  a  height  of  20  feet  aboveextreme  low  water. 
The  mattress  is  from  60  to  135  feet  in  width,  depending  upon  the  depth 
of  water  and  consequent  length  of  piles,  as  well  as  ui)on  liability  of  the 
bed  to  suffer  from  scour.  It  is  fabricated  upon  floating  ways,  in  place, 
by  wattling  brush  upon  poles  spaced  about  5  feet  apart  and  in  any 
length  desired.  Continuity  is  obtained  by  lapping  the  poles  and  fas- 
tening them  together  with  spikes  and  wire.  When  additional  strength 
is  required,  wire  cables  are  used  across  and  in  the  direction  of  the 
length  of  the  mattress.  The  brush  is  spiked  to  the  poles  at  the  edges 
of  the  mattress  and  at  other  points,  about  one  spike  to  every  third  rod 
,of  brush.  In  sinking  the  mat  a  little  less  than  1  cubic  yard  of  rock  ia 
required  to  a  cord  of  brush. 

The  piles  used  in  the  hurdles  run  in  lengths  from  25  to  60  feet,  and 
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j^eir  average  penetration  in  the  bottom  is  about  15  feet.    They  are 
^Ven  with  the  large  end  down. 

At  the  shore  end  of  the  hurdle  the  bank  is  revetted  for  about  300 
*feet,  of  which  200  feet  are  below  the  axis  of  the  hurdle. 
.  Id  constructing  the  shore  revetment  a  mat  about  120  feet  in  width, 
^ts  inner  edge  at  the  surface  of  standard  low  water,  is  sunk.  The  bank 
'^  then  eventually  graded  to  a  slope  of  one-half  and  covered  with  rip- 
^p.  Where  necessary  to  grade  the  bank  by  artificial  means  the  grad- 
Uigr  is  done  by  the  hydraulic  method  or  by  means  of  shovels,  etc. 

The  foregoing  is  a  general  description  of  the  work  of  construction 
during  the  past  year. 

At  the  beginniDg  of  the  fiscal  year  the  work  for  improvement  had 

been  extended  to  the  head  of  Turkey  Island,  but  the  construction  at  a 

number  of  points  had  been  left  incomplete,  especially  as  to  number  and 

extent  of  works,  in  order  to  observe  the  effect  of  the  hurdles  as  built. 

A.  number  of  new  banks,  the  result  of  deposits  induced  by  hurdle  work, 

required  revetment  to  secure  their  permanency,  notably  at  Horsetail, 

TSirin  Bollows,  and  Jim  Smith's. 

jymriug  the  past  fiscal  year  new  work  was  prosecuted  at  a  number  of 
points  and  as  far  a^  Bruce  Island,  40  miles  below  St.  Louis,  and  exten- 
sions And  repairs  of  work  were  also  made  as  follows,  the  distances  all 
beiii^  measured  from  the  River  Des  Peres,  the  southerly  limit  of  St, 
Liouis: 

HORSETUL   BAE,   IMMEDIATELY   BELOW   ST,   LOUIS. 

At.  t>he  beginning  of  the  fiscal  year  a  number  of  depressions  in  the 
acoretions  on  the  east  side  formed  small  channels  at  high  stages  of  the 
river,  and  some  erosion  had  occurred  at  the  lower  end  of  the  reach. 
On  tbe  west  side  the  bank  protection  needed  extension/ 

Tlie  work  of  the  fiscal  year  at  this  locality  consisted  in  extending 
tlie  \!rest  side  protection  2,485  feet,  to  the  lower  end  of  the  new  bank, 
^wit^b  tibe  exception  of  a  short  piece  below  Dike  No.  1,  which  could  not 
be  got  at  on  account  of  the  occupation  of  that  piec^e  by  a  steamer 
moored  at  the  bank.  The  owner  of  the  steamer  was  requested  in  ^mting 
to  move  her,  but  no  answer  was  returned,  and  as  cold  weather  shortly 
aft^r^wards  set  in,  this  particular  piece  of  revetment  could  not  be  under- 

en. 
Tlie  protection  consisted  of  the  usual  revetment  for  1,958  feet,  to  a 
sta^e  of  about  8  feet  above  standard  low  water,  the  rest  of  the  distance 
l>ein^  covered  by  construction  and  placing  of  a  mat  130  feet  wide,  the 
•ap^ter  edge  of  the  mat  on  the  bank  being  at  the  surface  of  the  water  at 
-tlie  stage  prevailing  during  October  and  November,  and  which  was 
al>on.t  standard  low  water.    This  revetment  is  not  complete. 

On  the  east  side  a  series  of  hurdles  was  projected  to  rebuild  the  bank 
^wliicli  bad  been  eroded,  and  to  extend  the  contraction  works  so  as  to 
join  those  at  Garrolls  Island. 

By  the  close  of  the  year  seven  lines  of  hurdles  had  been  built,  aggre- 
gating 4,340  feet  in  length. 

HEAD   OF   CABBOLLS   ISLAND   TO   JIM   SMITH'S. 

This  reach  of  river  is  about  9  miles  long,  and  embraces  the  localities 
known  as  Carrolls  Island,  Twin  Hollows  feast  and  west),  Pulltight, 
Cbesley  Island,  and  Jim  Smith's.  Garrolls  Island  is  about  4  miles 
below  St.  Louis. 

I>uring  low-water  season  of  1892  (calendar  year)  the  depth  at  Twin 
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Hollows  was  only  6  feet,  and  at  Polltiglit  4^  feet,  at  the  stage  of  stand- 
ard low  water,  and  was  less  than  the  depth  found  on  any  other  of  the 
bars,  where  improvement  had  not  been  completed,  between  St.  Louis 
and  Fort  Chartres. 

Of  the  series  of  hurdles  projected  for  the  west  side  of  Garrolls  Islaud, 
four,  of  an  aggregate  length  of  2,160  feet,  were  built. 

At  Twin  Hollows,  west,  the  repairs,  extensions,  and  construction  of 
hurdles  which  was  in  progress  at  the  beginning  of  the  fiscal  year,  was 
continued.     Six  hurdles,  aggregating  2,410  feet  in  length,  were  built. 

At  Twin  Hollows,  east,  the  work  of  the  year  consisted  in  minor 
repairs  and  ext>ensions  of  the  revetment  built  in  1882  and  years  fol- 
lowing.   An  aggregate  of  9,420  square  feet  of  revetment  was  placed. 

At  Pulltight  the  work  which  was  in  progress  at  the  beginning  of  the 
fiscal  year  was  continued  in  repairs,  extension  of  the  old  hurdles,  and 
building  of  others  required  toward  completion  of  the  improvement. 
Seven  hurdles  of  an  aggregate  length  of  6,645  feet  were  built,  and  one 
hurdle,  previously  built,  was  extended  750  feet. 

To  protect  the  river  ends  of  hurdles  0  and  1  against  moving  ice  but- 
tresses of  brush  and  stone  were  built,  and  extra  clumps  of  piles.were 
driven  at  the  end  of  Hurdle  OJ  for  the  same  purpose. 

At  Chesley  Island  the  new  bank  formed  by  the  hurdles  behind  the 
island  was  protected  and  the  revetment  at  the  head  of  the  island  was 
completed,  and  that  on  the  east  bank  of  the  same  was  repaired  in  part 

No  work  was  done  at  Jim  Smith's  during  the  year. 

For  more  complete  details  of  the  work  reference  is  made  to  the 
reports  herewith  of  Messrs.  D.  M.  Gurrie  and  Oerald  Bagnall,  assistant 
engineers;  also  to  PI.  No.  2  herewith. 

RUSH  TOWER. 

This  reach,  which  extends  from  the  head  of  Calico  Island  to  Brickeys 
Mill,  includes  several  detached  works,  viz,  protection  of  the  west  side 
of  Calico  Island,  hurdles  on  the  east  side  near  James  Landing,  hurdles 
on  the  west  side  below  Rennetts  Castle,  bank  protection  from  Osborne 
Field  to  Durfees  Landing,  hurdles  below  Durfees  Landing,  and  works 
projected  for  regulating  the  river  at  Fish  Bend  when  the  natural 
changes  now  in  process  at  that  point  shall  have  given  an  average  I 
width  of  about  2,500  feet  to  the  channel  (cut-ofF)  through  the  chute. 

Calico  Island  is  about  22  miles  below  St.  Louis.  None  of  these 
works  have  been  completed. 

The  work  in  this  reach  during  the  past  fiscal  year  consisted  in  the 
repair  of  Hurdle  No.  3  on  the  west  side  between  Kennetts  Castle  and 
PeiTy  Towhead,  in  which  an  equivalent  of  400  feet  of  hurdle  was  built 
The  protection  from  Osborne  Field  to  Durfees  was  extended  1,970  feet 
upstream  by  placing  a  mattress  below  standard  low  water  and  revet- 
ting the  bank  to  a  height  of  about  10  feet  above  that  stage,  and  the 
revetment  placed  during  the  preceding  year  was  also  repaired  and 
extended  up  the  bank. 

FORT   OHARTRES. 

This  reach,  extending  from  Brickeys  Mill  to  the  head  of  Turkey 
Island,  which  is  43  miles  below  St.  Louis,  includes  a  dam  of  brush  and 
stone  at  Bruce  Island,  and  which  was  partly  built  in  1875,  the  protection 
of  the  left  bank  below  Sycamore  Landing,  and  a  series  of  hurdles  to  close 
the  chute  west  of  Bruce  Island  (formerly  Fort  Chartres  Towhead),  upon 
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work  was  begun  in  1892,  at  which  time  the  left  bank  of  the  river 
te  Bruce  Island  was  protected  below  medium  stage  of  water  for 
Liice  of  5,500  feet  downstream  from  Sycamore  Landing,  and  Hur- 
>,  2,  located  on  the  site  of  the  dam  partly  built  in  1875,  and  Hur- 
o.  3,  1,000  feet  below  No.  2,  were  built.    These  hurdles  were 

repaired  in  the  spring  of  1893,  they  having  been  considerably 
jed  by  ice  upon  the  break-up  of  the  river  about  the  latter  part  of 
ary  of  that  year, 

work  of  the  past  fiscal  year  in  this  reach  was  as  follows : 
'die  No.  2,  of  the  Bruce  Island  series,  was  further  repaired.    The 

of  hurdles  was  extended  to  the  head  of  the  bar  above  the  island 
Llding  six  new  hurdles  of  a  total  length  of  9,375  feet, 

protection  on  the  left  bank  of  the  river,  oposite  Bruce  Island, 
extended  up  the  bank  to  an  elevation  of  about  22  feet  above 
ard  low  watei  for  a  distance  of  3,750  feet  from  its  upper  end. 
more  complete  details  of  the  work  reference  is  made  to  the  reports, 
ith,  of  Messrs.  D.  M.  Currie  and  W.  S.  Mitchell,  assistant  engi- 
Also  to  PI.  No.  3,  herewith. 

total  of  construction  work  done  during  the  yiear  is  as  follows: 

Linear  feet. 

bailt 25,520 

repaired -..     1, 400 

rotection  (revetment)  built  complete 632 

rotection  (revetment)  partly  built,  including  extensions  and  repairs .  21, 235 

of  the  work  was  done  by  hired  labor, 

MATERIAL   USED. 

following  quantities  of  piles,  brush  (for  matresses),  and  rock  were 
a  the  works  during  thte  year: 

, linear  feet..      829.372 

n  place cords..  31,702.19 

I  place cubic  yards..  83,872.33 

UTILIZATION   OF -DRIFT. 

tiigh  stages  of  the  river  immense  quantities  of  drift  are  carried 
stream  by  the  flood.  A  great  deal  of  this  drift  lodges  against  the 
3s  and  sometimes  in  quantities  sufficient  to  menace  their  stability 
through  static  pressure  or  by  producing  scour  about  the  piling. 
3  fields  of  drift  thus  formed  can  be  sunk  in  place  just  above  the 
es  they  form  excellent,  permeable  dams,  often  of  considerable 
t,  and  also  serve  as  protection  to  the  hurdles  against  which  they 
rested;  but  in  general  the  drift  must  be  sunk  quickly,  otherwise, 
ially  at  very  high  stages  of  water,  it  may  become  dangerous  to 
ardles  as  noted  above. 

3  fields  of  drift  are  sunk  by  laying  on  top  of  them,  rapidly  and  as 
y  as  possible,  a  sort  of  mattress  of  brush  and  then  weighting  the 
3  with  stone. 
^ood  deal  of  drift  was  utilized  in  this  way  during  the  year. 

PROCURINa  MATERIALS. 

B  brush  used  was  procured  by  hired  labor.  Of  the  stone  used 
S.30  cubic  yards  were  procured  by  hired  labor  at  the  United  States 
y  at  Little  Bock,  Mo.,  a  short  distance  above  Ste.  Genevieve,  and 
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also  on  a  scale  of  1:25000,  shows  the  river  from  Forrest  Home  to  Fort 
Cbartres.  PI.  'So,  4,  a  proMe,  shows  surface  slopes  at  flood,  high, 
and  low  stages  of  the  river.  This  profile  is  from  gaage  readings  as 
explained  on  the  plate.  In  1892,  eight  gauges  were  established  from 
Jefifertaon  Barracks  to  Jones  Point  in  onler  to  determine,  if  possible, 
whether  any  change  in  slope  of  water  surface  resalts  from  the  works 

for  regulation  of  the  river  channel. 

These  gauge  observations  have  not  been  continued  long  enough  to 

[enable  the  extent  of  changes  in  surface  slopes  to  be  determined,  but  they 

Indicate  that  the  water  surface  has  been  lowered  at  all  stages  wherever 

-the  bars  have  been  removed. 


VALUE  OF  PROPERTY. 


The  present  value  of  property  belonging  to  this  work  is  shown  in  the 
jfollowing  table: 


ClaM  of  property. 


G«ii.  Gillmore.... 
BtMuner  Gen.  T.  L.  Casey.. 

Steam  launches  (2) 

tenders  (3) 

Sarges,  model  (49) 

£arget»,  Qoarter  (11) 

Qnvter  boats  (10) 

OtBce  and  survey  boats  (3). 

~~i]e  drivers  (34) 

perrick  boats  (2> 

rrick 

Snail  boato  (165) 

Portable  quarters 

Tentn.-... 


Supply  depot 

Ways  {supply  depot)  .... 

IMscbine  shop 

TooIa  and  appliances  — 

Boarding  outfit 

Office  furniture 

Survey  instruments 

fPhotogFsphic  apparatus. 


Total 


Value  July 
1, 1893. 


$10,871.98 


4, 
10. 
76, 
17, 

1. 


582.37 
060.38 
684.51 
166.81 
733.33 


31, 
1. 


533.55 
500.00 


12. 

7. 

3. 


260.09 
051  18 
190.75 
105. 50 


1. 

6, 

11, 


943.60 
734. 79 
896.06 
451.27 
634.08 
257. 14 


198, 668. 19 


Purchases, 

additions, 

and  repairs. 


$25,650.11 

86,  346. 97 

2, 039. 03 

12,  649. 92 
80. 475. 89 

4, 957. 98 
51, 996. 81 

13,  68G.  50 
102, 097. 35 

4,212.90 

1.011.50 

69, 498. 05 

2, 634. 03 


3,564.04 

4, 421. 27 

437.03 

12,  685.  49 

19, 132. 33 

175.50 

1,  387.  40 


449, 061. 00 


Expenses 
and  deteri- 
oration 
chareed  to 
works  of 
improve- 
ment. 


$22, 810. 20 

11. 421. 27 

6, 621.  40 

2,383.39 

18, 462. 59 

5, 948. 16 

2, 625. 55 

1,  360. 50 

15, 052. 15 

839.25 


20, 192. 97 
3,  783. 00 

190.75 
2, 389. 29 

836.29 

790.56 

6,  076.  36 

5, 655.  26 

93.29 

111.22 


Value  June 
30, 1804. 


127, 643.  45 


$13,711.89 
24, 925. 70 


20, 326. 91 

138. 697. 81 

16, 176.  63 

51, 104. 59 

12. 326. 00 

118,578.75 

4, 873. 65 

1,011.50 

61, 67f .  97 

5, 902. 21 


4, 280. 25 

3.584.98 

1. 590. 07 

13. 343.  92 

25. 374. 03 

533.48 

1, 910.  26 

257. 14 


520, 085. 74 


CONDITION   OF   THE  BIVEB. 


Tlie  stages  of  water  ranged  from  extreme  low  to  standard  low  water 
(4  feet  above  extreme  low)  from  the  middle  of  September  to  the  latter 
|>art  of  February.  The  gauge  registered  extreme  low  water  ou  the  9th 
Of  December,  1893.  During  a  part  of  this  time  depths  of  4^  feet  were 
foundat  Sulphur  Springs  and  Fort  Chartres  crossings,  both  within  the 
It'each  under  improvement  but  the  works  for  which  were  incomplete, 
^he  indications  are  that  increased  depth  will  hereafter  be  found  at  the 
^ort  Chartres  crossing  (Bruce  Island).  Further  work  will  probably  be 
kreqnired  at  Sulphur  Springs  crossing. 

At  PuUtight,  where  4^  feet  depth  existed  during  the  low- water  sea- 
son of  the  year  1892,  no  depth  less  than  8  feet  was  found  during  the 
teavigation  periods  of  the  past  fiscal  year. 
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STATISTICS. 

Attention  is  respectfully  invited  to  the  tables  of  statistics  of  the  com] 
merce  of  the  river  hereto  appended.    These,  as  well  as  the  statistic 
for  the  other  works  of  improvement  reported  upon  were  compiled  b] 
Mr.  Elliott  Jones,  chief  clerk. 

HISTORICAL   SKETCH  OF   THE  WORKS. 

The  report  of  Mr.  D.  M.  Currie,  assistant  engineer,  already  refen 
to,  contains  an  interesting  r6sum6  of  the  different  methods  of  construe 
tion  pursued  at  times  upon  the  w'orks  since  1872. 

ESTIMATE. 

The  amount  that  can  be  profitably  expended  during  the  year  endiui 
June  30, 1896,  is  $758,333.33,  which  is  the  sum  estimated  in  the  las] 
annual  report  for  the  fiscal  year  ending  June  30,  1895.  It  is  propoj 
to  exi)end  this  sum  in  carrying  out  the  programme  heretofore  adopt< 
that  is,  to  carry  on  the  work  of  improvement  continuously  from  St 
Louis  downstream,  reclaiming  land  by  building  up  new  banks,  thi 
reducing  the  river  to  an  approximate  width  of  2,500  feet,  alluvial  ban) 
to  be  protected  from  erosion.  It  is  proposed  to  obtain  by  this  meani 
a  channel  of  at  least  8  feet  at  low  water.  The  depth  is  now  liable 
'  become  as  small  as  4  feet  or  even  less  in  some  places,  and  less  at  evei 
locality  where  the  width  is  more  than  2,500  feet. 

This  general  statement  of  the  proposed  application  of  the  approprii 
tion  is  as  specific  as  the  nature  of  the  case  admits.    The  changeabll 
character  of  the  river  renders  it  impracticable  to  give  in  advance  thj 
exact  locality  where  works  will  be  required. 

The  original  estimated  cost  of  this  improvement  of  the  river  betweei 
the  mouth  of  the  Ohio  and  the  mouth  of  the  Missouri  Eiver,  as  revise 
in  1883,  is  $16,397,500. 

The  aggregate  amount  from  appropriations  available  for  this  worl 
to  June  30,  1893,  is  $5,388,333.33,  and  as  follows : 


APPROPRIATIONS. 


By  act  of— 

June  10,1872 $100,000.00 

March  3, 1873 200,000.00 

June  23, 1874 200,000.00 

March  3, 1875 200,000.00 

August  U,  1876 ........  200,  000. 00 

Juno  18, 1878 240,000.00 

March  3,  1879.. 200,  000.00 

June  14,1880 250,000.00 

March  3, 1881 600,000.00 


By  act  of — 

August  2, 1882 $600,000.i 

July  5, 1884 620,000. 

August  5, 1886 375, 000. 

August  11, 1888 800,000. 

September  19, 1890 400, 000.  < 

July  13, 1892 525,000. 

March  3, 1893 ^8,333. 


Total 5,568,333. 


Of  these  amounts,  $180,000  were  allotted  by  acts  and  projects  fc 
improvement  between  the  Illinois  and  Missouri  rivers,  including  Alt< 
Harbor,  leaving  amount  applicable  for  general  improvement  betwi 
the  mouth  of  the  Ohio  and  Missouri  rivers  $5,388,333.33. 

Amount  expefided  to  include  June  30,  1893,  $4,364,670.32. 

Amount  expended  during  the  fiscal  year  ending  June  30,  189^ 
$825,919.80. 

The  balance  available,  $60,515.22,  will  be  expended  in  x>i*o8ecatiiij 
work  according  to  the  approved  project.    Funds  having  become  lo^ 
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he  ezi)enses  were  considerably  reduced  in.  June,  and  it  is  proposed,  on 
cconut  of  the  necessity  of  having  some  fauds  available  to  meet  con- 
ingencies  and  also  to  enable  the  plant  to  be  cared  for,  to  keep  a  reason- 
ible  reserve  of  fands  until  a  new  appropriation  shall  be  made. 

Recurring  to  the  expenditures  to  include  June  30, 1893,  and  to  the 
Kxpenditure  for  tl^e  past  fiscal  year,  it  must  be  said — although  the 
knprovement  is  far  from  being  completed,  in  fact,  being  but  little  more 
"  an  fairly  begun— that  the  river  between  the  mouths  of  the  Ohio  and 

issonri  is  much  better  for  navigation  than  it  was  before  the  work  of 

provement  began,  and  that  the  difficulties  and  dangers  to  navigation 
much  less  than  they  were  twenty  years  ago.    In  giving  credit  to 

e  work  for  improvement  of  the  river,  the  operations  of  the  snag  boat 

freeing  the  river  of  snags  must  not  be  overlooked. 


Money  statement. 


ily  1,  1893,  balance  unexpended $1,023,763.01 

ine  7k),  1894,  amount  expended  daring  fiscal  year 825, 919. 86 

ily  1,  1894,  balance  unexpended 197,843.15 

ly  1,  1894,  outotanding  liabilities $28,459.12 

ly  1,  1894,  amount  covered  by  uncompleted  contracts 69, 022. 07 

97, 481. 19 

ily  1,  1894,  balance  available •100,361.96 


Amount  (estimated)  required  for  completion  of  existing  project 11, 009, 166. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1896 758,333.38 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marck3, 1893. 


raet  of  pr&po$aU  received  in  retponee  to  advertisement  dated  June  16, 189S,  and  opened 
July  17,  189S,  by  Maj.  Ckas.  J.  Allen,  Corps  of  Engineers,  St.  -Louis,  Mo.,  for  furnish' 
\iug  3  steam  tenders,  4  quarters  hoats^  1  office  and  survey  boat,  Ig  barges,  II  pile-drivers, 
100  flats,  SO  skiffs,  and  10  yawls, 

louDt  ATAiUble $84.3,000 

Bountof  awards ' 152, 50S 


Name  and  address  of  bid- 
der. 


Ed.  J.  Howard,  Jefferson- 
▼ille,  Ind. 


I '  M.  A.  Sweeney  Co.,  Jef- 
In 


One  large 

steam 

tender. 


$7,425.00 
6, 090. 00 


fersonviIle,Ind 
The  Davis  Boat  and  Oar 
Co.,  Detroit,  Mich 10, 900. 00 

•  !  Samuel  W.  Skinner,  Wil 
mineton,  N.  C 

i    Geo.  T.  Nelles,  Leaven- 
worth, Kans  


Two  small  steam 
tenders. 


Price  for 
each. 


$4, 425. 00 
4, 400. 00 
7, 400. 00 


Amount. 


$8,850.00 

8, 800. 00 

14, 800. 00 


Four  quarter  boats. 


Num- 
ber pro 
posejito 

oe/iir- 
nisbed. 


4 
4 

4 
4 

4 


Price  for 
each. 


$5,390.00 
5, 498. 00 
8, 050. 00 
5, 964. 30 
6, 170. 00 


Amount. 


$21, 560. 00 
21,992.00 
35, 800. 00 
23, 857. 20 
24, 080. 00 


One  ofBcs 
and  sur- 
vey boat 


$4, 770. 0$ 
4. 340. 00 
8. 400. 0$ 


4.500.06 


*  Of  this  amount  but  $60,.515.22  is  at  present  available  for  the  works  now  in  prog- 
its,  $39,846.74  being  allotted  for  special  work  at  Ste.  Genevieve,  Cape  Girardeau, 
lid  Cairo. 
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Abstract  o/propoaaU  received  in  response  to  advertisement  dated  June  16, 1893,  and  opened     J 

July  17, 1893,  by  MaJ,  Chas,  J.  Allen,  etc. — Continned. 


No. 


1 
2 
3 
5 


10 
11 
12 
14 


Name  and  address  of  bidder. 


David  S.  Barmore,  Madison^  Ind. . . . , 
Ed.  J.  Howard,  Jeffersonville,  Ind  . . 
M.A.Sweeney  Co.,  J  efl'erson  ville,Ind 
The  Davis  Boat  and  Oar  Co.,  Detroit, 

Mich 

Sanford    S.   Holbrook,   Cincinnati, 

Ohio 


SamnelW.Skinner,  Wilmington,  N.C 

Clements  Bros..  Padncah,  Ky 

Geo.  T.  Nelles,  Leavenworth,  Kans  . . 
J.  N.  Wrisht    and   n.   S.   Brown, 
Quinoy,  Ul 


Twelve  barges. 


Nam- 
ber  pro- 
posed to 
be  fur- 
nished. 


6 
6 
6 

12 

6 


12 


Price  for 
each. 


$3,590.00 
3,e50.00 
3,990.00 

6,350.00 

4,400.00 


8,950.00 


Amonnt. 


121, 540. 00 
21, 900. 00 
23,940.00 

76,200.00 

26,400.00 


47, 400. 00 


Eleven  pile-drivers. 


Nvm 
ber  pro- 
poses to 

be  fur- 
nished. 


11 
11 

12 


11 


11 
11 


Price  for 
each. 


$4,150.00 
4,248.00 

6,495.00 


4, 188. 40 


3,500.00 
4,445.00 


Amoontk 


$45.«saoo 

46,728.0$ 
77,»4a(l$ 


46.07140 


39.490.00 
48,895.00 


No. 


1 
2 

4 

5 

6 

7 

8 

10 

12 

Id 
15 
16 

17 

18 

19 


Name  and  address  of  bidder. 


David  S.  Barmore,  Madison,  Ind  . 

Ed.  J.  Howard,   Jeffersonville, 
Ind 

T.  G.    Isherwood,    Davenport, 
Iowa 

The  Davis  Boat  and  Oar  Co..  De- 
troit. Mich 

Wm.  Schlecht,  Cincinnati.  Ohio  . . 

R.  C.  Arnold.  Lfeavenworth,  Ind.. 

Kobt.  G.  Brown,  Quincv,  111 

Samuel  W.  Skinner,  WiJminfton. 
N.C :.-. 

Geo.    T.   Nelles,   Leavenworth, 
Kans 

Wiegel  Bros.  &  Co.,  Ehsabeth,  Pa. 

Kahlke  &  Bro.,  Rock  Island,  111 . 

The  Tniscott  Boat  Manufactur- 
ing Co.,  St.  Joseph,  Mich 

Geo.   W.  McAdams,   Columbia, 
Ohio 

Thus.  Drien  &.  Son,  Wilmington. 
Del 

Jas.  P.  Simms,  St.  Louis,  Mo 


One  hundred  flats. 


Nnm 
ber  pro- 
pose to 

be  fur- 
nished. 


100 


100 
100 


50 


100 

100 

100 

25 


Price 

for 
each. 


$426.64 


263.00 
948.50 
284.'56' 


Amonnt. 


$42,664.00 


Thirty  skifijs. 


Price 

for 

each. 


26,300.00 
94,850.00 
14^226.06 


$60.00 


29.50 
36.00 


40.00 


314.45 

817.00 
425.00 
427.50 


31,445.00 

81,700.00 
42,500.00 
10,687.50 


34.75 

36.00 

90.00 
33.00 


Amount. 


Ten  yawls. 


Price 

for 
each. 


$1,800.00  $12a00  $1,200.00 


885.00 
1,080.00 


Amonnt 


70.00 
125.  OO 


700.00 
1.250.00 


1,200.00     100.00     1.000.00 


1.042.50 

1,060.00 

2,700.00 
990.00 


96.00 


960.00 


120.00     1.200.00 


125.00 
90.00 


1,250.00 
900.00 


No.  1.— Guarantee  not  dated. 

No.  2.— Proviso  attached  in  regard  to  skiffs. 

No.  5.— Bids  on  12  pile-drivers  Inslead  of  11,  the  number  required. 

No.  6. — Proposal  not  dated  and  no  guarantee  attached. 

No.  8. — Guarantee  not  dated. 

No.  11.— Guarantee  not  dat4^. 

No.  13.— Price  given  is  for  fiats  delivered  at  Cairo,  111.  Telegram  accompanying  adds  $23  to  price  of 
each  flat  delivered  at  St.  Louis,  Mo. 

No.  14.— Provides  for  delivery  of  pile-drivers  in  Qnincy  Bay,  111.  Letter  and  bine  prints  aooom- 
jmnying  No.  14. 

No.  15.— Signatures  of  guarantors  not  witnessed.    Justification  of  guarantors  not  executed. 

No.  17.— One  copy  of  proposal  only  received.    Specifications  not  attached  and  no  guarantee  giTen. 

No.  18.- One  copy  only  of  proposal  received.  Specification  not  attached  and  no  guarantee  given. 
Accorapani^  by  letter  qualifying  bid. 

No.  10— No  guarantee  given.  In  price  for  skiffs  words  and  figures  do  not  agree.  CertifloAte  of  Jns> 
tification  of  guarantors  signed  by  notary  public. 

AWABDe. 

Proposal  No.  1.— David  S.  Barmore,  Madison,  Ind. : 
6  barges,  at  $3,590  each $S1.S40 

Proposal  No.  2.— Ed.  J.  Howard,  Jeffersonville,  Ind. : 

4  quarter  boats,  at  $5,390  each «.. 21,560 

0  barges,  at  $3,650  each 21,900 
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Proposal  "No.  3,—VL,  A.  Sweeney  Co.,  JeffersonrlUe,  Tnd. : 

1  large  ataun  tender,  at  |6,M0 $8,990 

3  ao&aU  steam  tenders,  at  $4,400  each 8,800 

1  office  and  survey  boat,  at$4,340 4,340 

Proposal  Ko.  4.— T.  O.  Isberwood.  Darenport,  Iowa: 
1«>  llata,at$203each 26,300 

Proptiaal  No.  5.— The  Davis  Boat  and  Oar  Co.,  Detroit,  Mich. : 

90  skiffa.att29.50oach 885 

1$  yawls,  at  $70  each 700 

rropoaal  Ko.  12.— Greorge  T.  Kelles,  Leavenworth,  Kans. : 
U  pUe-driTers,  at$3,500each 39,490 

Ahstraet  of  proposals  received  in  response  to  advertisement  dated  November  11,  1893,  and 
opened  December  11, 1893,  bp  MaJ.  Charles  J.  Allen,  Corps  of  Engineers,  St,  Louis,  Mo,, 
for  furnishing  piles. 

▲Boant  available  from  appropriation  of  March  3«  1893.  for  improving  Mississippi  River, 

between  months  of  Ohio  ana  Missouri  rivers $480,000.00 

Amomit  of  award 82,162.60 


Ko. 


Name  and  address  of  bidder. 


3 

4 
5 
< 


St.  Ixmis  Refrigerator  and  Wooden  Got- 
ter  Co..  St.  Lonis,  Mo 

Hose  &  Loomis  Ice  and  Transportation 
Co.,  St.  Loaia,  Mo 

Sterling  Fort,  Memphis,  Tenn 

Charles  Gaertner,  St.  Louis,  Mo 

John  deary.  Chester.  Ill 

Whitney  Gilbreath,  Ava,  Ul 


25  to  30  feet  long. 


No. 


1,500 

1,500 
1.500 
1,500 
1.500 
500 


Price  per 
foot. 


OenU. 
6.725 

H 
5.99 

n 


31  to  35  feet  long. 


No. 


Price  per 
foot. 


8,500 

8,500 
8,500 
8,500 
8,500 
2,233 


Otnts. 
8.726 


36  to  40  feet  long. 


No. 


8.000 

8,000 
8,000 
8,000 


2.334 


Price  Mr 
foot. 


Cents. 
8.725 

8| 

6.49 
7 


No. 


Name  and  address  of  bidder. 


2 

S 

4 
9 
< 


I 


St.  Lonis  Refrigerator  and  Wooden 
Ontter  Co.,  St.  Lonis,  Mo 

Hose  A  Loomis  Ice  and  Transporta- 
tion Co.,  St.  Lonis,  Mo 

Sterling  Fort,  Memphis,  Tenn 

Charles  Gaerteer.  St.  Louis,  Mo 

John  Cleary.  Chester.  Ill 

Whitney  uUbreath,  Ava,  111 , 


41  to  45  feet 
long. 


No. 


6,500 

8,500 
8,500 
8,600 


2,2S3 


Price 

per 

foot. 


OmU. 
6.725 

8| 

8.74 
7 


81 


48  to  50  feet 
long. 


Ko. 


4,500 

4,500 
4,500 
4,500 


1,500 


Price 
per 
foot. 


CtnU. 
6.725 

7 


81 


51  to  80  feet 
long. 


No. 


3,000 

3,000 
3.000 
3,000 


1,000 


Price 

per 

foot. 


OsnU. 
8.725 

% 
7.74 

7 
*6|     "■ 


Amount. 


$82,18109 

88,996.31 
82, 430. 67 
84,883.13 
14, 805. 62 
26,978.37 


No.  1. — Loweet;  acceptance  recommended. 

No.  6.— Ineomplete;  a  portion  of  each  sise  not  being  bid  apon,  as  required  by  specifloation  38. 
No.  8. —Less  than  one-third  bid  upon.    If  total  number  were  bid  upon  at  rate  here  given,  the  total 
bU  would  amount  to  $82,488.12. 


RSPORT  OP  MR.  D.  M.  CURRIR,  ASSISTANT  ENGINEER. 


United  States  Engineer  Opficb, 

St.  Louis,  Mo.,  June  30,  1894. 

Major  :  I  have  the  honor  respectfally  to  snbmit  the  following  report  Upon  the 
improTement  of  the  MiBaissippi  Kiver  between  the  Ohio  and  Missouri  rivers  for  the 
fiteal  year  ending  June  30, 18d4,  including  as  part  of  it  the  accompanying  reports  of 
assistants  in  local  charge. 

The  eeneral  improvement  of  the  Mississippi  River  between  the  Ohio  and  Missouri 
rivers  nas  been  prosecuted  for  the  purpose  of  obtaining  at  standard  low- water 
dmths  not  lesathan  6  feet  above  and  8  feet  below  the  city  of  St.  Louis,  the  depthn 
being  no  more  than  S^  feet  at  many  points  in  the  natural  state  of  the  river. 

ImproTem^nts  have  been  made  at  several  points  in  local  interests,  in  compliance 
with  special  appropriations  and  mandatory  provisions  of  river  and  harbor  acts  sup- 
plemented by  allotments  from  the  general  funds. 

Keferring  to  dates  by  fiscal  years,  the  work  was  begun  in  1873  and  prosecuted  at 
ssvorml  detached  localities  through  the  following  years,  to  include  1880,  upon  a  plan 
wliich  contemplated  confining  the  river  at  low  stages  to  a  single  stream  having  a 


The  work  consisted  of  a  foot  wall  of  brush  and  stone  placed  in  a  trench  ex 
throughout  its  entire  length  for  low-water  protection,  and  of  revetment  fron 
the  top  of  the  bank  to  a  distance  of  1,118  feet  above  Grand  avenue,  while  cro 
at  intervals  of  about  120  feet,  extending  from  the  top  of  the  bank  to  the  fo 
completed  the  protection  on  the  remainder  of  the  distance. 

This  protection  has  been  damaged  to  a  certain  extent  by  driftwood  and 
ice,  but  still  prevents  erosion  of  the  bank. 

Venice  Bend, — Four  dikes  in  Venice  Bend  were  designed  and  partly  bnilt 
authorities  to  improve  St.  Louis  Harbor.  As  found  in  1872,  the  upper  or  B 
Dike  was  1,390  feet  long,  the  others  120,  387,  andl,  360  feet,  respectively.  1 
known  as  "  Long  Dike,  was  raised  to  about  14  feet'above  low  water  and  e: 
600  feet  in  accordance  with  the  recommendations  of  a  board  of  engineers  c< 
February,  1872. 

Prior  to  the  beginning  of  the  general  improvement  in  1872,  appropriatione 
improvement  of  St.  Louis  Harbor  had  been  made  as  far  back  as  1836,  and  i 
t:i^dinal  dike  was  built  from  Kerrs  Island  to  Bloody  Island,  with^cross  dikes  c 
ing  it  with  the  Illinois  shore.  In  1891  and  1892  a  series  of  12  hurdles  was  1 
Venice  Bend,  which  lies  between  Eads  Bridge  and  Bissells  Point,  under  the 
for  the  expenditure  of  the  appropriation  of  $182,000,  for  the  improvemen 
Louis  Harbor,  by  the  river  and  harbor  act  approved  September  19,  1890.  T 
ect  consisted  in  contracting  the  river  to  abofit  2,000  feet  average  width,  to 
middle  bars,  and  improve  landings. 

This  work  has  been  very  successful ;  the  middle  bars  have  been  removed  t< 
extent,  and  the  landings  have  been  improved. 

No  work  has  been  done  since  1892. 

Cahokia  Chute  and  Arsenal  Island. — Cahokia  Chute  was  closed  first  by  a  Bt< 
bnilt  to  the  stage  of  5  feet  above  standard  low  water  prior  to  the  adoptioi 
permeable  system,  and  afterwards  by  hurdles  to  the  stage  of  16  feet  above  t 
plane.  At  higher  stages  a  small  stream  of  water  still  finds  an  outlet  thro 
chute,  and  has  eroded  the  bank  near  the  head  of  Arsenal.  Island. 

In  connection  with  the  closing  of  the  chute,  the  west  face  of  the  island  *« 
tccted  to  the  top  of  the  bank  near  its  head,  but  on  the  lower  part  only  to  the 
stage,  or  about  15  feet  above  low  water.    This  medium  stage  protection  h 
dauiafi^ed  by  the  erosion  of  the  bank  during  higher  stages  of  several  years,  bu 
during  the  long  flood  stage  of  1892. 

No  work  was  done  at  this  locality  during  the  year  just  closed. 

The  works  from  Sawyer  Bend  to  Arsenal  Island,  inclusive,  are  within  th 
of  St.  Louis  Harbor. 

Horsetail  Bar. — At  this  locality  extending  from  the  River  Des  Peres  to  the 
CarroUs  Island  a  series  of  5  dikes,  one  on  the  west  side,  the  others  on  1 
side,  with  a  training  wall  connecting  the  ends  of  those  on  the  east  side  to  < 
the  width  and  consolidate  the  river  into  a  single  stream  about  2,400  feet  wi 
projected  in  1873  and  constructed  during  that  and  the  yearH  following  to  1880 
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ke  No.  1,  by  placing  a  mattress  130  feet  wide  below  the  surface  of  the  water  at  the 
\fte  prevailing  daring  October  and  November,  which  was  aboat  standard  low  water. 
The  bank  was  revetted  to  abont  8  feet  above  standard  low  water  upon  a  distance 
'  l,d58  feet,  located  as  shown  on  the  acoon]4>anying  sketch,  PI.  No.  2. 
On  the  east  side  a  series  of  hurdles  was  projected  to  reestablish  the  bank  which 
ad  been  eroded  and  to  extend  the  contraction  down  to  CarroUs  Island.  At  the 
lo«eof  the  year  7  lines  ha.l  been  built,  Nos.  20|^,  220  feet  long;  22^.  750  feet  long; 
4i,  670  feet  long;  27i,  950  feet  long;  29^,  880  feet  long;  30^,  670  feet  long,  andSIi 
»26  feet  long. 

See  PI.  No.  2  and  the  report  of  Mr.  Gerald  Bagnall,  assistant  engineer,  for  further 
details. 

Head  of  CarroUs  Island  to  Jim  Smithes, — Formerly  divided  for  purposes  of  admin- 
istration into  Carrolls  Island,  Twin  Hollows,  east  and  west,  Beards  Island,  Chesley 
Island,  and  Jim  Smith's. 

The  work  in  this  reach  was  began  during  the  year  1882  upon  a  project  of  which 
the  present  one  is  a  cotitinuation  and  which  included  a  series  of  works  on  the  west 
lide extending  down  to  the  foot  of  Fines  Bluff,  the  protection  of  the  bank  on  the 
east  side  from  the  foot  of  Carrolls  Island  to  Pulltight  Landing,  afterwards  known 
iHPuIlti^ht;  a  series  of  hurdles  from  that  point,  to  include  one  behind  Beards 
iMland,  followed  downstream  by  the  protection  of  the  west  bank  of  Beard's  Island : 
hurdles  at  Jim  Smith's;  hurdles  at  Chesley  Island  to  close  the  Merameo  Chute,  ana 
protection  of  the  bank  on  the  head  and  channel  side  of  the  island.  During  that 
uid BQcceeding  years,  to  include  the  year  1884,  the  bank  protection  below  medium 
ttiges  and  hurdles  on  the  east  side  were  completed,  the  series  of  hurdles  on  the 
west  side  was  extended  down  to  include  No.  4,  as  shown  on  PI.  No.  2,  when  on 
tcconnt  of  a  persistent  effort  of  the  channel  to  make  a  crossing  to  the  west  bank  at 
spointnear  the  mouth  of  White  House  Creek,  the  project  was  revised  in  1888,  and 
the  Pulltight  hurdles,  Nos.  1,  2,  and  4  were  extended,  and  No.  5  was  built,  when 
work  was  again  suspended  to  await  developments.  During  low-water  seasons  the 
depth  has  been  very  small  in  the  channel  crossing  to  the  west  bank  near  White 
Honse  Creek,  while  hurdles  Nos.  1,  2,  4,  and  5,  Pulltight,  were  seriously  damaged 
hy  ice,  driftwood,  and  floods,  and  further  work  was  projected  during  the  year  1893, 
havbg  for  its  object  the  reduction  of  the  reach  from  the  head  of  Carrolls  Island  to 
Jim  Smith's  to  an  average  width  of  2,500  feet  to  secure  a  minimum  depth  of  not 
1ms  than  8  feet  at  standard  low  water.  This  included  hurdles  on  the  west  side  of  , 
Cirrolls  Island,  the  protection  of  new  bank,  repairs  to  hurdles  Nos.  2  to  5,  inclusive, 
uid  the  construction  of  additional  hurdles  at  Twin  Hollows,  and  the  repairs  and 
extension  of  hurdles  Nos.  1  to  5,  inclusive,  and  the  construction  of  No.  6  at  Pull- 
tight.   (For  the  location  and  extent  of  all  these,  reference  is  made  to  PI.  No.  2.) 

Dnrine  the  low-water  season  of  1893  the  deptn  at  Twin  Hollows  was  only  6  feet, 
And  at  Pulltight  4i  feet,  and  was  less  than  that  found  on  any  other  bars  within  the 
reach  from  St.  Louis  to  Fort  Chartres,  which  had  been  partly  improved. 

CARROLLS   ISLAND. 

Of  the  series  projected  on  the  west  side  of  Carrolls  Island,  four  hurdles,  Nos.  2, 
^  feet  long;  3,  570  feet  long;  4,  450  feet  long;  and  5,  340  feet  long,  were  built  this 
year.    (See PI.  No.  2  and  the  report  of  Mr.  Bagnall  for  further  details.) 

^vJK  Hollows f  west. — The  repairs,  extensions,  and  construction  of  hurdles  which 
▼ere  in  progre8S  at  the  beginning  of  this  vear  were  continued,  and  Nos.  2^,  240  feet 
JOBg;  3,  450  feet  long;  3i,  710  feet  long:  4,  520  feet  long;  4i,  330  feet  long;  6,  160 
re«tioua  were  built.  The  protection  of  the  new  bank,  which  was  begun  in  1886, 
^hen  a  Tow- water  mattress  was  placed  to  a  distance  of  2,633  feet  with  revetment  to 
»he  top  of  bank  to  a  distance  of  900  feet,  both  measured  from  its  upper  end  and 
^paired  in  1888,  was  during  this  year  extended  2,180  feet  farther  downstream  and 
^heold  revetment  repaired  to  a  distance  of  750  feet  from  its  lower  end.  (See  PI.  No. 
*f  and  the  report  of  Mr.  Bagnall  for  further  details.) 

T\tin  HollotcSy  east. — Such  minor  repairs  and  extensions  to  higher  stages,  as  were 
F^ntly  needed,  were  made  to  the  revetment  placed  in  1882  and  succeeding  years, 
'^ aggregate  9,420  square  feet  were  placed.  (See  PI.  No.  2  and  the  report  of  Mr. 
%nall  for  further  details.) 

'\lliight. — The  work  in  progess  at  the  close  of  last  year  was  continued  upon 
'•pairs,  extension  of  the  old  hurdles  and  the  construction  of  others  projected  to  com- 
plete the  improvement.  Hurdles  Nos.  0,  550  feet  long;  Oi,  1,060  feet  lonjr;  0^,  1,400 
^tloni?;  1,  550  feet  long;  6,  650  feet  long^  7,  1,200  feet  long,  and  8,  1,235  feet  long 
»ere  built,  and  750  feet  m  length  of  No.  1,  was  repaired.  To  protect  the  river  ends 
of  the  hurdles,  buttresses  of  brush  and  stone  were  built  ou  Nos.  0  and  1  and  extra 
eJnmps  of  piles  were  driven  on  No.  0^.  (For  further  details  see  Pi.  No.  2  and  the 
tepoTt  of  Mr.  Bagnall.) 


'  ) 


[  portion  on  the  went  side  could  be  built  the  channel  changed  and  crossed 

[  west  bank  below  the  foot  of  Chesley  Island  instead  of  to  Waters  Point,  ant 

a  revised  project  hurdles  on  the  east  side  were  extended  to  reduce  the  riTsr 
:  average  width  of  2,500  feet. 

At  high  stages  a  small  channel  remains  open  through  the  hurdles  near  their  e 
[  j  ends,  and  the  channel  returned  to  Waters  Point  during  this  year. 

A  short  section  of  the  bank  between  hurdles  Nos.  0  and  1,  has  been  protectfi 
No  work  was  done  during  this  year. 

Sulphur  Springs, — The  work  in  this  locality  was  begun  in  1887  and  a  series  < 
i  dies  was  built  extending  from  the  foot  of  Jim  Smith's  to  the  head  of  Fosters  i 

Some  of  the  hurdles  have  been  seriously  damaged  by  ice,  driftwood,  and  floo^ 
several  small  stretuns  remain  open  through  them  at  high  stages. 
No  work  has  been  done  during  this  year. 

Fosters  Island, — The  protection  to  the  medium  stage  of  the  west  bank  of  I 
Island  was  placed  during  the  years  1882  and  1884  and  has  been  damaged 
erosion  of  the  bank  above  during  the  flood  stages,  notably  during  that  or  189 
No  work  was  done  during  this  year. 

Lucas, — The  construction  of  hurdles  in  this  reach,  which  extends  from  the 

I  Fosters  Island  to  the  head  of  Calico  Island,  was  begun  in  1888  and  continued 

close  of  the  year  ending  .lune  30,  1890.    Hurdles  were  built,  as  shown  on  PI 

I  and  the  construction  of  others  was  deferred  to  await  developments.    The  upf 

j  \  has  been  seriously  damaged  by  ice,  driftwood,  and  floods;  others  have  sustains 

injuries. 

No  work  was  done  during  this  year. 

i?tisA  Totoer, — In  this  reach,  which  extends  from  the  head  of  Calico  IsL 

Brickey's  Mill,  are  included  several  detached  works,  the  protection  of  the  we 

I  of  Calico  Island,  hurdles  on  the  east  side  near  James  Landing,  hurdles  on  th 

I  side  below  Kennett's  Castle,  bank  protection  from  Osborne  I'ield  to  Durfees 

ing,  and  hurdles  below  Dnrfee's,  upon  which  works  have  been  prosecuted  um 

projects  for  the  expenditure  of  appropriations  approved  September  19, 189( 

13, 18i^  March  3,  1893,  and  other  works  were  indicated  in  outline  in  the  cha 

ting  on  Fish  Bend  when  developments  shall  have  reached  a  stage  which  wi 

average  width  of  2,500  feet  to  the  channel  through  the  chute. 

None  of  these  works  have  been  completed. 

During  this  year  Hurdle  No.  3,  on  the  west  side,  below  Kennetts  Cast! 
repaired,  in  which  an  equivalent  of  400  feet  of  hurdle  was  built.  The  prol 
from  Osborne  Field  to  Durfees  was  extended  1,970  feet  upstream  by  placing 
tress  below  standard  low  water  and  revetment  to  about  10  feet  above  thai 
high  as  the  bank  had  a  grade  suitable  to  receive,  and  the  revetment  placed  < 
the  preceding  year  was  repaired  and  extended  as  required.  (For  furthers 
reference  is  made  tc  PI.  No.  3  and  to  the  accompanying  report  of  Mr.  Will 
Mitchell,  assistant  engineer.) 
Fort  Chartrts. — This  locality,  exteiidiufi:  from  Brickeys  Mill  to  the  head  of  1 


APPBKDIX  X REPORT  OF  MAJOR  ALLEN.       1591 

Tiirlrcjf  Island. — A  dam  of  brash  and  stone  was  begun  daring  the  spring  of  1875 
d.  was  partly  baiit  dnriag  that  and  the  years  1876  and  1877.  When  work  was  sas- 
nded,  the  chate  was  closed  at  stages  below  3  feet  above  standard  low  water.  No 
ork  has  been  done  since  October,  1876,  and  no  water  passes  throngh  the  chate  at 
w  and  medium  stages  of  the  river. 

Sie.  Gentmere. — The  project  for  the  improvement  of  this  locality  was  adopted  in 
^,  and  consisted  in  the  construction  of  a  series  of  hnrdles  on  the  lUinois  side  of 
ih«  river,  designed  in  accordance  with  the  requirements  of  the  river  and  harbor  act 
ipproved  September  19,  1890,  to  prevent  the  channel  leaving  Little  Rock,  the  land- 
ing for  Ste.  Genevieve,  and  to  contract  the  river  to  a  width  of  2,500  feet,  and  to  be 
incorporated  in  and  form  part  of  the  ^^eneral  improvement  of  the  river  when  the 
▼ork  shall  be  extended  to  the  locality  in  its  progress  continuously  downstream  in 
tccordance  with  the  plan  adopted  in  1881. 

The  series  coutempiate<l  four  hurdles,  but  the  bar  below  Turkey  Island  had  moved 
downstream,  so  that  the  upper  one  was  not  necessary.  The  work  was  begun  in  May, 
1891,  and  the  other  three  hurdles  were  completed  the  July  following,  and  during  the 
iprinK  of  1892  minor  repairs  were  made. 
No  further  work  has  oeen  done  and  the  channel  remains  at  Little  Rock. 
KuktLtkia  Bend. — A  project  for  the  protection  of  this  bend  was  aidopted  in  1876 
ud  modified  in  1880  to  stop  the  caving  in  of  the  bend,  which  was  23,000  feet  long. 

The  work  was  continued  as  ftinds  were  available  until  1881.  After  direct  revet- 
ment had  been  applied  to  about  6,000  feet  of  bank  and  a  hurdle  1,140  feet  long 
W  been  built  to  deflect  the  current  away  from  the  bank,  the  work  was  almost 
wholly  destroyed  by  ice  and  flood.  The  flood,  pouring  into  the  Kaskaskia  River 
throngh  a  depression  in  the  bank  with  a  fall  of  6  feet,  opened  the  way  for  a  deep  but 
nanow  stream,  which  has  since  become  the  navigable  channel. 
No  work  has  been  done  since  1881. 

^»ifr<y  Island. — The  original  project  at  this  loeality  contemplated  closing  the 
diQteonthe  Missouri  side  of  Liberty  Island  to  concentrate  the  water  in  the  channel, 
vhieh  had  passed  at  low  stages  for  a  number  of  years  by  the  village  of  Rockwood, 
IQ-;  opposite  the  island. 

Work  on  the  project  was  begun  in  July,  1875,  but  after  the  high  water  of  August 
of  that  year  the  channel  was  found  on  the  west  side,  while  that  via  Rockwood  was 
B^ly  closed,  and  theproject  was  changed  and  the  Missouri  bank  was  revetted  with 
■tone,  from  1876  to  18^.  to  a  distance  of  7,325  feet  above  the  site  of  the  projected 
daa. 

No  work  has  been  done  since  1879.  '  The  downstream  end  of  this  revetment  remains 
in  serviceable  condition,  but  has  been  seriously  damaged  by  caving  of  the  bank  from 

»boye. 

J^U  Island. — Work  was  begun  at  this  locality  during  the  flscal  year  1875  in 
*(^rdanee  with  a  project  which  contemplated  the  closing  of  the  Illinois  and  Pica- 
june  chates  by  dams,  and  further  contraction  to  the  desired  width  by  a  dike  from  the 
^wtsideof  lievils  Island. 

The  work  was  begun  during  the  year  1875  when  the  low-water  channel  was  in  the 
iQinois  chute,  though  the  larger  body  of  water  flowed  on  the  west  side.  The  work 
^  prosecutecl  as  f\inds  were  available  until  1877,  when  it  was  practically  com- 
pleted. 

The  channel  has  been  very  much  improved. 

^Ape  Girardeau  and  Minton  Point. — During  the  year  1881  a  project  was  prepared 
J^  adopted  to  remove  a  bar  in  front  of  Cape  Girardeau  Landing  and  to  secure  not 
'^  than  8  feet  at  low  water  between  the  landing  and  Minton  Point,  Illinois,  in 
accordance  with  requirements  of  special  appropriations  by  the  river  and  harbor  acts 
2^01)014, 1880.  and  March  3, 1881,  and  for  the  general  improvement  of  the  river  from 
we  Illinois  to  Ohio  rivers. 

Ahordle  was  built  to  a  distance  of  3,256  feet  from  the  foot  of  Devils  Island  down- 
**'^in,  making  a  considerable  angle  with  the  current,  and  a  series  ot  five  cross 
^Qfdles  at  intervals  of  400  feet  was  projected  and  partly  built,  connecting  with  the 
^  below  Devils  Island.  Of  the  5,329  feet  thus  projected  2,100  feet  was  practi- 
^%  completed.  Another  hurdle  inclined  to  the  current  was  built  from  the  Illinois 
j|°^near  Wahoo  Landing  to  distance  of  3,100  ieet.  These  were  repaired  after  the 
'^^  water  of  1882,  and  the  object  for  which  the  work  was  designed  was  obtained  in 
P>rt.  The  bar  was  removed  and  the  desired  depth  secured,  but  to  render  the  result 
P^nnanent  would  require  extension  of  the  hurdles. 

No  farther  work  has  been  done. 

An  appropriation  of  $22,500  was  made  by  river  and  harbor  act  of  1884,  but  remains 
lli>«xpendea,  waiting  further  appropriations. 

^tro  frrotooiion.— Between  1858  and  1868  the  Cairo  Land  Company  built  a  series 
If  spur  dikes  at  Eliza  Point,  in  rear  of  Cairo,  111.,  to  check  the  erosion  of  the  bank. 
Vo  dikes  at  the  upper  end  of  the  series  had  been  undermined  by  the  current  and 
•d  disappeared  when  the  protection  was  begun  by  the  United  States  in  1877,  in 


^        ,  J  expend  the  balance  which  remains  available  and  located  there  by  the  ac 

'  '  the  appropriation. 

Procuring  materials. — The  full  quantity  of  brush  used  was  procured  by  hi 
The  stone  was  procured  in  part  by  hired  labor  and  the  balance  by  purchai 
market.  The  pile  timber  was  procured  in  part  by  contract  and  the  rem; 
purchase  in  open  market. 

Other  material,  including  rope,  bolts,  wire,  spikes,  nails,  and  miscellan 
plies,  was  procured  in  o]pen  market. 

Plant.— At  the  beginning  of  the  year  the  plant  available  and  that  pro 
during  the  year  189J  was  insufficient  for  prosecuting  the  work  on  a  scale  tl 
expend  the  available  funds  within  this  year,  and  further  additions  were 
for  by  contracts  entered  into  last  summer,  by  purchase  in  open  market,  and 
ing  by  hired  labor  with  materials  purchased  in  open  market.  The  contractc 
for  3  steam  tenders,  12  model  barges,  4  quarter  boats,  11  pile-drivers  (coi 
office  and  surve^v  boat,  100  flats,  10  yawls  and  30  skiffs,  all  to  have  been  deli 
later  than  April  1,  1894.  Twenty -six  flats  were  built  after  receiving  se 
posals  on  ten  days'  notice  in  open  market.  One  floating  derrick  was  pn 
hired  labor,  with  materials  purchased  in  open  market,  using  for  that  pc 
hull  and  boiler  of  an  old  pue-driver;  and  2  derricks  at  quarry  are  in  pi 
erection  by  hired  labor  and  purchase  of  material  in  open  market. 

Of  the  additions  provided  for  d urine  the  years  18&  and  1893  all  have  1 
cured  except  2  tenders  and  1  office  ana  survey  boat,  but  4  of  the  quarter  b 
not  been  outfitted  and  9  pile-driver  hulls  and  cabins  still  need  their  macl 
up  to  complete  them  as  pile-drivers. 
;  1  The  towboat  Gen,  Giltmore  was  taken  out  on  the  ways  at  Mound  City 

I  j  thoroughly  overhauled,  and  the  Gen,  Casey  was  taken  out  on  the  marine  w< 

!  I  city  for  small  alterations.    All  other  repairs  to  the  plant  have  bean  made 

i     \  \  at  the  yard  connected  with  the  supply  depot. 

I  Reference  is  made  to  the  report  of  Mr.  Lamb,  superintendent  of  sup 

\  further  details  of  repairs  made  at  the  supply  depot. 

{       \  Plates. — Plate  No.  1  is  a  general  map  of  the  river  from  the  month  of  the 

!  River  to  Chester,  111.,  from  the  annual  low- water  survey  made  last  fall  1 

.  '  I  Merchants  bridge,  St.  Louis ;  and  above  that  point  from  the  latest  availal 

i  I  and  sketches  recently  taken  in  St.  Louis  Harbor  above  Sawyer  Bend.    Ph 

3  show  the  river  from  the  southern  limits  of  the  city  of  St.  Louis  to  foot  o 

Island,  and  from  Fort  Forest  Home  to  Fort  Chartres  Landing,  respectively,' 

ties  at  which  work  has  been  done  during  this  year.    Plate  4  shows  surf; 

at  flood,  high,  and  low  stages  from  gauge  readings,  as  explained  thereon. 

Gauges, — The  eight  gauges  established  in  1892  between  Jefterson  Ban 
Jones  Point,  to  determine  whether  any  change  in  slope  of  the  water  siirfu 
from  the  improvement,  were  road  daily,  and  their  readings,  together  with  s 
authentic  readings  as  were  available,  have  been  plotted.  Surface  slopes,  "^ 
at  flood.8tage  and  averages  of  high  and  low  stages,  are  shown  on  Plate  4. 


'  ( 
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At  Pnlltight,  where  only  4^  feet  was  found  during  the  low- water  season  of  1893,  no 
Bpth  less  than  8  feet  was  found  while  navigation  was  open  during  this  year. 
i'oi-BM  of  cowitrnctioH. — During  the  latter  half  of  the  year  a  form  of  hurdle  differ- 
ag  in  some  respects  from  any  of  those  previously  used  was  adopted  for  experimental 
<^ts.     It  consists  (1)  of  a  mattress  to  protect  the  bottom   within  the  ordinary 
limits  of  scour  above  and  below  the  line  of  hurdle.    The  width  adopted  for  the 
mattress  is  about  100  feet,  but  is  subject  to  increase  or  decrease  as  necessity  may 
reouire.    The  mattress  is  placed  from  clumps,  single  piles,  or  other  anchorages  suit- 
&l)letohold  it  during  construction  and  sinking.   ^(2)  The  jpiles  in  the  hurdles  are 
driven  in  clnmps  about  8  feet  between  centers,  with  elevation  the  same  as  in  other 
forus,  on  a  line  passing  centrally  through  and  parallel  to  the  direction  of  the  mat- 
trew.    The  clumjM  consist  o/  3  to  7  piles,  as  may  be  necessary  to  resist  the  destruc- 
tive forces  to  which  the  line«may  be  exposed.    The  clumps  are  further  strengthened 
^here  necessary  by  driving  another  line  of  piles  or  clumps  below  them  and  con- 
Dectiogthe  two  lines  by  cross-stringers  and  diagonal  braces  heeled  against  the  lower 
Hoe.   (3)  A  curtain  is  placed  against  the  clnmps  in  lieu  of  wattling.     (4)  The  drift 
vkn  collected  in  sufScient  quantities  above  the  unper  line  is  sunk. 

This  form  has  not  been  sufficiently  tested  to  fully  determine  its  relative' value, 
bot  the  statement  may  be  made  that  it  possesses  the  elements  of  strength  of  the 
others  and  avoids  some  of  their  defects. 

Other  forms  of  contraction  works  used  since  1872  have  been  tried  experimentally 
tlso,  and  although  they  have  proved  successful  in  a  greater  or  less  degree,  they 
have  been  changed  from  time  to  time  in  the  effort  to  obtain  the  desired  results  at 
the  leaat  cost. 

The  two  principal  systems  of  contraction  works  which  have  been  used,  briefly 
described,  are  as  follows  c 

i.  Diket  and  dams. — Solid  stone  dikes  and  dams  were  built  in  several  localities 
from  1872  to  1879. 
They  were  usually  constructed  on  foundations  of  brush  placed  in  layers  alternately 

Eatallel  to  and  across  the  current,  and  extending  below  tne  ^structure  to  protect  the 
ottom  against  scour  from  overfall. 

The  dams  at  Cabokia  Chute,  Bruce,  Turkey,  Devils,  and  Picayune  islands,  the  train- 
ing walls  and  dikes  at  Horsetail  Bar  and  a  dike  at  Devils  Island  were  built  upon  this 
system. 

The  results  were  satisfactory  at  first.  The  structures  did  not,  however,  build  up 
new  banks,  and  their  continued  success  depended  upon  the  obstruction  that  they 
offered  to  the  flow  of  water  without  the  channel  limits,  which  in  time  created  such 
disturbances,  boils,  whirls  and  eddies  as  to  practically  destroy  their  usefulness  as 
works  of  improvement  and  they  were  abandoned.  (See  Report  of  the  Chief  of  Engi- 
neers for  1880,  p.  1362  et.  seq,) 

y  Hvrtf/e«.— This  form  of  construction  was  adopted  in  1879,  at  first  in  connection 
with  the  training  wall  which  was  retained  as  a  solid  structure,  but  built  in  cheaper 
form,  wooden  gates  attached  to  a  row  of  braced  piles  having  been  substituted  for 
Mlid  stone  wherever  iu  the  line  the  depths  were  not  too  great  for  piles  to  be  driven 
Uidmade  efficient  by  bracing;  in  greater  depths,  curtaiuH,  weeds  and  other  light 
open  structures  were  anchored  by  attaching  one  e<lge  to  a  foundation  mattress  while 
afloat  and  then  sinking  the  mattress,  the  other  edge  being  held  at  the  water  surface 
by  buoys.    (See  Report  of  the  Chief  of  Engineers,  1880,  p.  1362  et.  neq.) 

1-  Ahnrdle  at  first  cpusisted  of  a  single  row  of  piles  driven  &  feet  apart,  with  brush 
w&ttled  upon  them,  pushed  well  down  to  the  bottom  and  extending  up  to  the  stagre 
of  15  feet  above  extreme  low  water,  or,  if  the  depths  were  excessive,  a  curtain  was 
placed  against  the  piles,  instead  of  wattling,  to  retard  the  bottom  current  and  pre- 
^«nt  scour. 

These  hardies  were  usually  placed  300  feet  apart,  but  the  distance  between  lines 
'*^*|i determined  by  currents,  velocities,  depths,  etc.  These  gave  results  much  more 
''tisfactory  than  the  solid  dikes,  though  frail  and  often  destroyed  by  ice  on  the 
breaking  up  of  gorges  in  the  spring  and  by  drift  accompanying  floods.  They 
Induced  heavy  deposits  of  sediment  within  the  space  inclosed  and  formed  a  solid  bank 
to  conceutrute  the  flow,  at  medium  stages,  in  the  channel. 

j*t,  from  their  frailty  and  small  elevation,  15  feet  above  extreme  low  water,  they 
did  not  completely  reclaim  the  land  and  build  to  the  height  of  the  old  banks  within 
•he  time  that  they  remained  in  efficient  working  condition. 

^-  In  1881  the  hurdles  were  strengthened  by  driving  the  piles  iu  two  rows,  braced 
In  pairs  and  in  clnmps. 

The  upper  end  of  the  braces  were  framed  into  the  piles  and  fastened  to  them  by 
drift  or  screw  bolts  or  wire  strands. 

The  spaces  between  the  hurdles  were  enlarged  to  compensate  for  the  extra  cost  of 
strengthening,  at  first  by  gradually  increasing  the  distance  between  them  from  the 
£ead  of  the  aeries  downstream  until  about  1,000  feet  was    reached.    Afterwards 


1594      REPORT   OP   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

spaces  were  made  experimentally  2,000  feet,  but  this  distance  having  been  found 
too  great  it  was  redaced  to  1,000  feet. 

A  series  of  hurdles  spaced  at  1,000  feet,  driven  in  clumps  or  braced  rows,  consntoM 
about  as  many  piles  ns  one  covering  the  same  river  frontage  spaced  at  900  feet 
between  lines  with  piles  driven  in  single  rows. 

The  height  of  the  hurdles  remained  about  15  feet  above  extreme  low  water,  and  s 
mattress  was  used  to  prot«'Ct  the  bottom  against  scour  when  deemed  necessary,  bot 
in  working  at  high  stages  the  piles  were  of  necessity  left  above  the  water  siufaoe, 
which  in  one  notable  instance,  Horsetail  Bar,  west,  was  at  flood  stage.    The  result 
waK  very  satisfactory,  a  single  flood  being  sufficient  to  complete  the  reclamatiooof 
the  inclosed  space  nearly  to  the  height  ot  the  natural  bank.    After  this  the  heightof 
hurdles  was  increased  to  20  feet  above  extreme  low  water,  and  a  foundation  mattren 
to  protect  against  scour  became  part  of  the  usual  form.     Bracing  was  continaed 
and  stringers  were  added  both  in  the  direction  of  the  hurdles  and  across  it. 

A  third  row  of  piles  was  also  added,  called  the  drift  row,  and  intended  to  keep  the 
heavy  drift  away  from  the  hurdle  or  wattled  row.  (See  sketch  in  Report  of  Chief  of 
Engineers,  1885.) 

This  form  was  very  strong,  and  seemed  all  that  could  be  desired  against  horizontal 
static  pressure,  but,  when  snfliciently  submerged,  drift  was  carried  over  it  and  the 
hurdles,  were  seriously  damaged,  requiring  extensive  repairs  after  floods  and  after 
the  breaking  up  of  gorges  accompanied,  by  considerable  rises.  Also  owing  to  the 
sequence  of  construction  serious  damages  frequently  occurred  while  the  hnrdles  were 
incomplete;  the  piles  being  tirst  driven,  the  mattress  was  built  afloat  around  them 
and  then  sunk,  thus  leaving  considerable  portions  of  incomj^lete  work  exposed  to 
the  action  of  floods  and  drift.  The  driving  of  the  drift  row  in  clumps  followed,  tt 
least  one  pile  in  each  clump  extending  up  to  the  25-foot  stage,  the  mattress  was  con* 
structed  ordinarily  only  on  the  lower  side  of  the  drift  row  with  its  upper  edge 
attached  to  the  lower  piles  of  the  clumps,  but  when  currents  parallel  with  the  line 
indicated  the  necessity  another  mattress  was  placed  above  the  clumps  with  its  lover 
ed;:e  against  them,  and  drift  whenever  accumulated  in  sufficient  quantity  above  the 
piling  was  sunk.  The  stringers  and  tops  of  diagonal  braces  remained  »t  the  stage  of 
20  feet  above  extreme  low  water. 

This  form  gave  better  results  than  any  previously  tried,  but  showed  weaknea 
during  flood  stages  when  the  rising  river  brought  large  fields  of  drift  under  the  braces 
and  stringers  and  Anally  over  the  hurdles. 

All  these  forms  of  hurdles  gave  satisfactory  resnlts  in  securing  deposits  and  hoild- 
ing  up  solid  banks  to  concentrate  the  flow  of  water  within  the  channel,  but  they 
also  showed  want  of  strength  to  resist  the  forces  tending  to  destroy  them. 

The  reports  show  that  better  resnlts  might  have  been  attained,  provided  their 
serviceable  life  could  have  been  lengthened;  with  that  object  in  view  hurdles wiA 
piles  in  single  rows  and  anchored  curtains  and  other  light  structures  were  replaced 
by  braced  hurdles  with  mattresses  to  protect  the  bottom,  the  elevation  of  thehnr* 
dle^  was  incresbed  irom  15  to  20  feet  above  extreme  low  water  and  the  distanoe 
between  the  hurdles  was  increased  to  compensate  in  part  for  extra  cost  (See  Report 
of  the  Chief  of  Engineers,  1882,  p.  1601.) 

After  experimenting  with  several  forms  of  bracing  and  widths  of  mattress,  the 
form  shown  in  the  report  of  the  Chief  of  Engineers,  1885,  was  developed.  (See  p. 
1655  el  8€q. ,  and  plates  of  that  report. ) 

In  this  the  mattress  was  still  built  around  the  piles  of  the  upper  or  drift  row,  which 
ofl'ered  little  resiHtance  to  heavy  flelds  of  drift  during  construction  when  floods  car- 
ried fields  of  drift  against  or  over  it. 

There  was  also  evidence  of  destruction  from  buoyancy  of  ice  and  driftwood.  Car- 
rolls  Island  had  a  section  about  1,000  feet  long  lifted  out  of  place  and  carried  away 
by  ice  in  1886.  (See  Report  of  Chief  of  Engineers,  1887,  p.  1557.)  Many  hurdle* 
showed  the  efl'ect  of  the  buoyancy  of  drift  aftor  the  flood  of  1892,  which  still  may  h0 
seen  at  Lucas  and  other  localities. 

Scour,  which  has  been  the  cause  of  considerable  damage  to  hurdles,  presents  on* 
of  the  most  difficult  problems  connected  with  contraction  works.  It  may  be  cauMd 
by  currents  parallel  and  in  close  proximity  to  the  hurdles,  by  channeling  under  the 
mattress  where  it  does  not  closely  conform  to  the  inequalities  of  the  bed,  by  oTer- 
fall  or  by  rushing  around  the  end  of  the  obstruction.  A  wide  mattress  protects  for 
a  time  against  the  first,  vigilance  may  prevent  the  second,  but  against  overfall  or 
head  of  water  the  only  adequate  means  is  to  make  the  obstruction  permeable.  An 
obHtruction  made  by  sinking  driftwood  composed  of  trees,  their  branches,  and  other 
smaller  drift  seems  to  meet  the  ease. 

The  form  of  construction  now  undergoing  experimental  test  was  designed  toreaisk 
all  of  these  destructive  agents. 

Hank  protection, — In  bank  protection  the  forms  used  hare  undergone  but  alight 
moditications  since  1881,  when  the  form  adopted  consisted  of  a  mattress  to  protect 


\ 


APPENDIX  X REPORT  OF  MAJOR  ALLEN.       1595 

Mink  below  low  water  and  a  revetment  of  stone  from  low  water  to  the  20-foot 
e,  leaving  the  zone  above  that  level  to  be  protected  by  willow  growths. 
i  first  a  line  of  guide  piles  was  driven  to  insnre  the  correspondeDce  of  the  shore 
B  of  the  mattress  with  the  curve  of  standard  low  water,  but  tnat  has  been  changed, 
now  the  mattress  is  so  placed  that  its  shore  edge  corresponds  with  the  curve 
rked  by  the  water  surface  at  the  stage  at  which  the  work  is  done,  and  such 
litional  width  is  given  it  as  may  be  necessary  to  keep  its  river  edge  120  feet  from 
tcorve  of  standard  low  water,  while  the  revetment  of  stone  extends  to  the  top  of 
)bank.  This  latter,  however,  may  be  placed  in  zones,  as  the  bank  is  graded  by 
6  action  of  the  river,  except  in  special  cases  where  the  bank  is  composed  of  mate- 
lis  that  will  not  grade  to  suitable  slopes  under  exposure  to  the  weather  and  the 
r«r.  Such  banks  should  be  graded  artificially  and  revetted  without  delay. 
Prior  to  1881  several  other  forms  were  tried. 

1.  That  used  at  Sawyer  Bend,  1872  to  1878,  consisted  of  a  foot  dike  with  its  crest 
feet  above  low  water,  built  upon  a  foundation  of  brush  placed  in  a  trench  dredged 
» a  depUi  of  8  feet  below  low  water,  and  above  the  crest  of  the  dike  the  bank  was 
nded  to  a  slope  of  2  to  1  and  revetted  with  stone. 

On  part  of  the  reach  stone  spur  dikes  were  built  about  150  feet  apart  as  a  tem- 
vnaj  protection,  and  beiue  found  efficient  were  adopted  instead  of  the  revetment. 

2.  A  form  consisting  of  loose  brush  in  alternate  longitudinal  and  transverse 
tyen,  and  in  widths  irom  40  feet  to  60  feet  placed  below  low  water  with  a  revet- 
i«ntof  stone  above,  was  used  first  at  Devils  Island  and  afterwards  at  Cairo,  Kas- 
ttliia  Bend,  and  Areenal  Island. 

3.  Still  another  form  was  used  at  Liberty  Island,  which  consisted  entirely  of  a 
■one  covering  of  the  bank  placed  as  riprap  below  low  water  and  as  a  revetment 
bore.  This  was  carried  only  to  the  level  of  the  medium  stage  of  river. 
Thee^forms  have  been  exposed  to  the  action  of  the  river  from  ten  to  twenty  years, 
iMtthoarh  they  have  been  more  or  less  damaged,  no  finished  protection  has  been 
Mtioyea  or  ii^nred  sufficiently  to  impair  its  efficiency. 

Very  respectfully,  your  obedient  servant, 

D.  M.  CURRIK, 

Astiatant  Engineer, 
Uaj.  Gha8.  J.  Allsn, 

Corpa  of  Engineers,  V,  S.  A, 


RXPORT  or  MR.   OXRALD  BAGNALL,   ASSISTANT  KNGINERR. 

^  irorJr«  at  Horwtail  Bar,  Carrolls  laland,  Twin  Hollow$,  Pulltightf  and  Chealey  Uland, 

Horsetail  Bar,  East,  June  SOy  1894. 

Major:  I  have  the  honor  to  make  the  following  report  of  operations  at  Horsetail 

^t  east  and  west,  Carrolls  Island,  Twin  Hollows,  east  and  west,  Pnlltight,  and 

'Ijsley  Island,  for  the  fiscal  year  ending  June  30, 1894 : 

Mr.  William  S.  Mitchell,  assistant' engineer,  was  in  local  charge  of  the  work  at 

^\U  Island,  Pnlltight,  and  Chesley  Island  previous  to  September  1, 1893. 

o^Htail  Bar,  west, — Work  was  commenced  on  bank  protection  at  this  locality  on 

«tober9, 1893,  and  continued  until  the  22d  of  November  following.     It  had  been 

■tended  that  this  work  shonld  be  a  continuation  of  the  revetment  alrea<ly  con- 

"^cted  from  the  river  Des  Peres  to  Dike  No.  1,  but  owing  to  the  space  immediately 

^lowthedike  being  occupied  as  a  winter  harbor  by  the  steamer  (irand  Republic^  the 

^^  Work  was  commenced  a  short  distance  below  and  carried  to  the  end  of  the  made 

'!°^nd,  a  distonce  of  2,500  feet. 

^u  protection  consists  of  a  continuous  mat  130  feet  wide,  extending  up  to  a  4-foot 

^-    For  a  distance  of  about  1,958  feet  from  the  upper  end  the  bank  was  graded 

in  a  stone  revetment  placed  to  a  12-foot  stage.     (For  amount  of  work  done  see 

'WeNo.1.) 

'^ornetail  Bar,  east. — Work  was  commenced  at  this  locality  on  May  18,  1894,  and 

"Qtinned  to  June  26, 1894,  when  work  was  suspended. 

^Tf«Q  new  hnrdlee  were  built  between  the  old  ones  and  were  numbered  20^,  22^, 

it  ^i,  29^,  30^,  and  31|.    Hurdle  No.  32i  was  commenced  but  not  completed. 

ith  the  exception  of  Nos.  20^  and  32^  these  lines  were  all  curtained  to  a  12-foot 

igtt.    Noe.  20^,  22i,  and  2^  were  braced  diagonally  and  Nos.  27^  and  29^  were 

«ogthened  by  a  second  row  of  clumps  and  stringers.     (For  amount  of  work  done 

•  Table  No.  2.) 

^'Orrolli  Uland. — Work  was  commenced  at  this  locality,  on  July  11,  1893,  and  sus- 

dedon  August  11;  1898.    During  that  period  hurdles  Nob.  2,  3,  4,  and  5  were  oon- 
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Btmcted  and  curtained  to  a  20-ioot  etage.  Owing  to  shoal  water  the  construction  of 
HurdleNo.  1  projected  at  the  head  of  the  island,  and  of  a  hurdle  across  the  chnte. 
just  east  of  the  island,  was  abandoned. 

On  May  1,  1894,  a  small  force  was  moved  to  Carrolls  Island  ana  commenced 
strengthening  Hurdle  No.  5  by  driving  a  second  row  of  clumps  of  piles  close  up 
behind  the  lirst  one.  Owing  to  shoal  water  this  \^as  the  only  line  that  could  be 
strengthened.     (For  amount  of  work  done  see  Table  No.  3.) 

2 win  Hollows f  east. — At  intervals  during  the  first  half  of  the  fiscal  3'ear  a  small 
amonut  of  scattered  repair  work  was  done  on  the  revetment  at  this  locality.  (For 
amount  of  work  done  see  Table  No.  4.) 

2'win  HollowSf  west. — Work  was  continued  at  this  locality  from  the  beginning  of 
the  fiscal  year  until  November  20,  .when  it  was  suspended  for  the  winter.  During 
that  period  hurdles  Nos.  2|,  3,  3^,  4,  4^.  6,  and  7  were  constructed  and  with  the 
exception  of  Nbs.  2^  and  7  were  curtained  to  a  12-foot  sta^e.  A  considerable  amoont 
of  bank  protection  work  was  also  constructed.  Much  difficulty  was  experienced  in 
building  the  hurdles  at  this  locality  on  account  of  the  shoal  water  at  their  outer 
ends,  which  practically  made  the  conditions  as  regards  the  movement  of  plant  and 
material  the  same  as  if  the  lines  crossed  a  chute.  The  bank  protection  was  also  car- 
ried on  under  difiiculties  due  to  inaccessibility  and  soft,  muddy  banks.  A  considera- 
ble quantity  of  drift  was  sunk  on  these  lines  with  the  exception  of  on  No.  6. 

Work  was  resumed  at  Twin  Hollows,  west,  on  March  26, 1894,  and  continued  imtil 
April  26, 1894,  during  which  period  lines  Nos.  2^,  3, 3i,  and  4  were  braced  diagonally 
and  some  drift  was  sunk  on  lines  Nos.  2^,  3i,  and  4.  (For  amount  of  work  done  see 
Table  No.  5.) 

PulltUjht, — Work  was  continued  at  this  locality  until  July  12, 1893,  when  it  wu 
suspended.  It  was  resumed  on  August  12  following  and  continued  with  an  interval 
of  6  da:,s  until  November  17,  when  it  was  again  suspended  for  the  winter.  During 
these  periods  work  was  done  on  hurdles  Nos.  0, 0^,  6\,  1, 6, 7,  and  8,  the  totaf  amoonfi 
being  4,675  linear  feet  of  new  work,  650  feet  of  old  lines  extended,  and  750  linear 
feet  of  old  work  repaired. 

With  the  exception  of  line  0,  which  consisted  of  three  rows  of  clumps,  and  lineO^^ 
these  lines  were  all  curtained  to  heights  of  from  12  to  20  foot  stages.  Hurdles  Nm. 
0  and  1  had  their  ends  protected  by  buttresses  built  of  brush  and  stone  and  0^  by  a 
cluster  of  clumps  of  i)iles. 

On  March  16^  1894,  a  force  of  pile-drivers  commenced  bracing  the  hurdles  at  PuU- 
tight  and  repairing  the  gap  which  had  been  broken  through  No.  0.  Lines  Nos.  Oaod 
0^  were  braced  diagonally;  0^  was  completed  and  had  270  feet  on  the  outer  end 
braced  diagonally ;  No.  8  was  extended  260  feet  and  had  1,085  feet  of  its  length 
strengthened  by  a  second  row  of  clumps.  (For  amount  of  work  done  see  Taule 
No.  6. ) 

Chesley  Island. — The  work  of  reveting  the  head  of  the  island  was  continued  nnti 
September  25,  1893,  when  it  was  suspended  for  want  of  material. 

Part  of  this  work  consists  of  a  mattress  built  over  a  mass  of  drift  and  sand  on  the 
north  side  of  the  hurdle  line;  this  has  been  considered  as  bank  protection io  the 
accompanying  table  of  work  done.  The  revetment  here  was  very  heavy  in  plac^ 
and  had  a  layer  of  spalls  under  the  riprap  where  the  bank  was  of  soft  material' 
(For  amount  of  work  done  see  Table  No.  7.) 

GENKKAL  METHOD   OF   CONSTRUCTION. 

Hurdles. — The  method  of  constructing  a  hurdle  is  as  follows:  A  continuous  woven 
mat,  112  feet  wide,  is  built  on  way  flats  and  sunk  according  as  it  is  launched  until 
the  entire  length  has  been  completed.  This  mat  is  attached  to  clumps  of  pil^) 
driven  100  feet  above,  by  means  of  wire  cables  and  is  held  floating  in  position  by 
them  until  sunk,  when  the  cables  are  taken  up.  A  row  of  drift  clumps  of  4pil^ 
each  is  driven  along  this  mat  at  a  distance  apart  of  10  feet  from  center  to  center  of 
clumps.  This  row  of  clumps  forms  what  is  termed  the  drift  row  or  hurdle  proper^ 
and  is  driven,  as  nearly  as  conditions  permit  of,  to  a  25-foot  stage.  It  is  sometim*' 
strengthened  by  diagonal  bracing  or  by  another  row  of  clumps  driven  close  np 
behind. 

At  the  outer  end  of  the  hurdle  a  T-head  mat  is  constructed  and  sunk  up  and  down 
stream ;  this  has  a  width  of  112  feet  and  a  length  of  from  300  to  400  feet,  and  com* 
nieiices  100  feet  above  the  upstream  edge  of  the  other  mat.  When  this  is  coinplete<l 
and  sunk  the  hurdle  row  of  clumps  is  extended  out  30  feet  on  it,  and  then  adrift 
catcher  consisting  of  about  8  clumps  is  driven  upstream.  This  T-head  mat  acl8»8 
an  apron  to  prevent  scour  from  the  channel  end  of  the  hurdle. 

A  mat  about  350  feet  long  is  also  constructed  on  the  shore  end  of  the  hurdle  ia 
order  to  prevent  the  bank  from  scouring,  and  above  this  is  placed  a  stone  revetmettt 
to  about  a  20-foot  stage.  This  shore  mat  is  usually  built  before  the  others.  As  soon 
as  a  hurdle  is  completed  a  curtain  is  usually  built  on  the  upper  side  and  sank  in  » 
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euclicnlar  position  against  the  clamps  in  order  to  farther  chdbk  the  carrent  and 
e  sk  deposit. 

,  tlie  ends  of  some  of  the  hnrdles  at  Pulltight  ioe-breakers  were  constracted. 
»e  wero  of  two  kinds.  One  consisted  of  a  solid  brakh  and  stone  battress  bailt 
inking  one  mattress  on  top  of  another  nntil  the  desired  height  had  been  obtained, 
otber  of  a  cluster  of  about  60  clamps  of  piles  in  triangular  shape  pointing 
^ream.  In  the  first  case  the  mattresses  decreased  in  size  from  the  bottom  up. 
ank  protection. — Bank  protection  usuall;^  consist-s  of  a  continuous  woven  mat, 
Q  120  to  130  feet  wide,  built  alongshore  in  way  flats,  and  sunk  as  built.  It  is 
k  so  that  the  inshore  edge  will  come  where  the  plane  of  a  4-foot  stage  of  water 
sraects  the  bank,  and  above  that  is  then  revetted  with  rock.  Sometimes,  when  it 
leceBsary  to  protect  a  flat,  soft  bank,  a  mattress  is  built  in  place  as  a  foundation 
the  stone,  and  this  may  be  either  a  woven  or  grillage  mattress. 
It  Twin  Hollows,  west,  three  kinds  of  mattresses  were  used  in  such  a  place,  1.  e., 
•ven  willow,  grillage,  and  willows  woven  with  wire  cables. 

Orifi  mats. — Drift  mats  are  built  over  bodies  of  drift  in  order  to  sink  them.  They 
s  always  grillage  mats,  and  are  built  of  such  thickness  as  is  required  to  bear  the 
sight  of  the  stone  necessary  to  sink  the  drift  below. 

DETAILS  OF  CONSTRUCTION. 

Foundation  fnattre88, — The  way  flats  being  made  fast  together,  a  header  built  up 
f  a  unmber  of  pieces  of  heavy  brush  is  constructed  on  the  lower  end  of  the  ways. 
To  this  are  fastened  at  right  angles  weaving  poles  at  a  distance  of  from  4  to  6  feet 
qtart,  depending  on  the  size  of  the  weaving  brush  to  be  used ;  a  second  pole  like  the 
lint  is  then  fastened  on  top  of  these,  and  the  whole  well  fastened  with  wire  and 
ipikee.  The  weaving  then  commences  by  working  the  brush  under  and  over  every 
other  weaving  pole  and  alternating  across  the  mat  so  as  to  give  it  strength  against 
tearing  apart  lengthwise  in  sinking.  As  the  brush  is  placed  it  is  fastened  to  the 
weaving  noles  with  20-penny  nails,  one  bein^  put  in  every  third  piece  of  brush.  As 
Mon  as  toe  length  of  tne  ways  is  completed  m  this  manner  extra  poles  are  fastened 
along  the  second  weaver  from  the  upper  edge  and  thoroughly  fastened  to  it;  the 
cable  is  then  made  fast  to  this,  the  upper  end  having  been  previously  fastened 
uound  one  of  the  piles  of  a  clump  driven  100  feet  above  by  means  of  a  chain  and 
allowed  to  sink  to  the  bottom. 

Small  cables  are  put  in  across  the  mat  where  the  sinking  cables  come,  and  are 
^tened  with  a  bitch  around  every  alternate  weaving  pole.  Sometimes  several 
extra  poles  are  fastened  on  a  mat,  and  also  wire  cables  running  longitudinally,  this 
depending  on  the  current  and  the  depth  of  water  the  mat  is  to  siuk  in.  As  soon 
Jl*  the  section  of  mattress  on  the  ways  is  completed  it  is  launched  by  pulling  the 
iiits  from  under  it  until  only  the  edge  remains  uulaunched.  New  poles  are  then 
spliced  to  the  ones  in  the  section  already  built  and  the  same  process  is  gone  through 
N^in  and  repeated  until  the  mat  is  finished,  when  another  header  is  put  on  and  it  is 
launched  clear  of  the  flats.  When  the  mat  is  of  considerable  length  it  is  sunk  as 
|l>d  coustrnction  progresses.  Before  sinking,  the  upper  edge  of  the  mat  is  made  fast 
J|y  slip  lines  to  flats,  so  hung  from  the  piling  as  to  float  just  above  it.  These  slip 
liDes  are  let  go  as  soon  as  there  is  sufficient  stone  on  the  mattress  to  make  it  sink 

Slickly.    In  weaving,  the  butts  of  the  brush  are  always  placed  pointing  out  from 
»e  center  of  the  mat. 

^kore-protection  mattress. — This  is  constructed  in  a  similar  manner  to  the  foundation 
'I'&ttress,  but  is  fastened  either  to  piling  along  the  inshore  edge  by  means  of  yokes 
^^  to  dead  men  buried  in  the  bank  by  means  of  lines. 

^hmps  of  piles, — These  usually  consist  of  4  piles  to  the  clump,  driven  at  such  dis- 
*^Dce  apart  as  will  give  the  greatest  spread  without  causing  them  to  break  when 
^A^u  together.  The  piles  are  pulled  together  by  a  pile-driver  and  then  bound 
J*<5Brely  with  a  wire  rope  wrapped  three  or  four  times  tightly  around,  and  fastened 
^.them  by  6-inch  and  8  inch  spikes  driven  nearly  home  and  then  turned  over  the 
^re  80  as  to  clinch  it. 

.  ^^rtains. — The  construction  of  a  curtain  is  as  follows:  A  stringer  of  single  poles 
^  first  fast-ened  along  a  hurdle  line  at  convenient  height ;  then  a  number  of  poles 
^}^  fastened  to  this  at  right  angles  and  of  such  length  as  to  reach  the  bottom  of  the 
^ver  when  sank  and  leaving  several  feet  extending  up  above.  Outside  of  these 
l^les  a  second  row  of  stringers  is  placed  over  and  fustoiied  to  tho  first.  The  ends 
p^  the  poles  rest  on  flats,  and  crosspieces  of  light  saplings  are  nailed  to  them  at 
lutenals,  beginning  with  3  inches  at  tho  bottom  and  increasing  to  6  inches  at  the 
^p,  and  this  is  carried  up  to  such  distance  on  the  poles  as  will  bring  the  curtains 
0  the  desired  height  when  sunk.  A  sufficient  quantity  of  stone  is  then  fastened  by 
'ire  to  the  lower  end  of  the  curtain,  the  flats  are  pulled  out  from  under  it,  and  it 
oks,  being  drawn  down  against  the  piling  by  the  current.  The  fastenings  con- 
acting  the  perpendicular  poles  with  the  stringers  are  then  cut,  allowing  the  former 
slide  down  between  the  latter  should  a  scour  occur. 
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Diagonal  hradng ^^^Two  diagonal  braces  inclined  at  from  35^  to  45^  with  the  hori- 
zontal are  placed  against  each  drift  clump  i>f  the  hnrdle. 

To  hang  these  braces,  three  piles  for  a  brace  clomp  are  first  driven  opposite  and 
below  each  drift  clnmp  in  triangular  form,  the  apex  being  upstream  and  the  base 
running  in  line  parallel  with  the  hurdle.  A  clevis  is  then  fastened  through  the  end 
of  the  brace,  which  is  lifted  up  by  a  pile-driver  and  hung  over  one  of  the  piles  in  the 
base  of  the  pile  clump.  The  brace  is  worked  down  untu  the  butt  rests  on  the  mat, 
and  the  head  is  then  lowered  against  the  clumps,  to  be  braced  where  it  is  bolted  to 
one  or  two  of  the  piles  of  same  by  1-inch  bolts.  The  brace  firom  the  right-hand  pile 
of  the  base  of  brace  clumps  is  hung  over  to  the  drift  clump  on  the  right  of  the  one 
directly  above,  and  the  brace  from  the  left-hand  pile  of  same  base  to  the  clnmp  on 
the  left  of  the  one  above,  so  that  when  the  bracing  is  finished  each  clump  in  the 
drift  row  or  hurdle  proper  has  its  braces  spread  at  the  butts  and  crossing  the  braces 
to  the  clumps  on  its  right  and  left,  thus  getting  support  against  side  as  well  as 
against  direct  presHure.  The  piles  of  brace  clumps  are  then  drawn  together  and 
wired.  The  distance  between  the  upstream  pile  or  the  brace  clump  and  the  other 
two  depends  on  the  depth  of  water,  and  the  distance  between  the  piles  in  its  base  is 
from  3  to  5  feet. 

Strengthening  clumps, — These  are  driven  from  below  a  hurdle  line  as  close  up  to 
the  center  of  the  spaces  between  the  drift  clumps  as  the  pile-driver  can  get,  and  of 
the  same  construction  as  the  latter,  but  usually  left  out  to  a  lower  stage  of  river. 

The  upper  piles  of  these  clumps  enter  the  ground  above  the  downstream  piles  of 
the  drift  clumps,  but  when  they  are  clumped  they  cross  the  latter.  A  stringer  ia 
then  placed  above  the  intersection  of  these  piles  and  bolted  to  the  back  row,  so 
that  the  hurdle  row  gets  immediate  support  when  any  strong  pressure  comes 
against  it. 

RESULTS  AXD  OBSERVATIONS. 

There  has  been  considerable  filling  all  along  the  huidles  during  the  pant  yesr, 
especiallv  at  the  upper  end  of  Pull  tight,  where  it  amountfi  to  25  feet  in  places.  At 
Twin  Hollows,  west,  there  has  been  a  deposit  of  from  6  to  12  feet,  and  at  Horsetail 
Bar,  east,  during  the  past  two  months,  while  the  work  was  in  progress,  there  has 
been  a  filling  of  from  I  to  8  feet.  The  quickest  and  heaviest  deposite  have  been  on 
the  Illinois  side  of  the  river,  but  the  material  is  entirely  different  on  the  two  sides 
of  the  river^  it  being  principally  silt  on  the  Missouri  side  and  sand  on  the  Illinois. 
The  filling  is  greatest  on  the  outer  ends  of  the  hurdles,  but  is  fairly  uniform  into 
shore.  The  greatest  deposit  at  the  beginning  of  the  season  was  found  below  the 
cluster  of  clumps  at  the  outer  end  of  line  0^,  Pulltight,  which  were  driven  late  last 
fall. 

The  following  tables  show  the  work  done  in  detail : 

Table  No.  1.—  Work  done  at  Horsetail  Bar,  west. 

Bank-protection  mattress  constructed  and  sunk  (2,485  by  130  feet) . . sq.  feet . .  323, 050 

Bank  revetted  above  mattress  (1,958  linear  feet) do 48, 960 

Bank  excavated cubic  yards..       1,400 

Piles  driven 19 

Table  No.  2.—  Work  done  at  Horsetail  Bar,  east. 


Hardle  completed linear  feet . . 

Hnrdle  braced do 

Hurdle  strengthened do 

Foundation  mattress  constructed  and 
sank 

Shore  mattress  constmotod  and  bal- 
lasted   , 

Curtain  constructed 

Revetment  at  end  of  hurdle. . .  .sq.  feet. 

Excavation cubic  yards. , 

Piles  driven number. . 

Braces  placed do 

Stringers  placed do 


At  Hurdle  No 


20^. 


22i 


220 


200 

325X112 
112 X  80 


325  X  30 


14,825 

"""202 

«" 


430 
430 


615X110 


420X  IH 
4,622 


427 
70 


24*. 


670 
625 


745X110 
105X112 


032X12.3 

14.760 

1,110 

528 

118 


27i. 


850 


I 


880 

40X  90 

265X110 

1015X112 


852X11.6 

15.036 

1,266 

855 


83 


»i. 


} 


1230X116 
110X112 


^0X9.7 
14,006 


766 

"ii 
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Tabuc  No.  2.'^Worh  done  at  ffor9etail  Bar,  eaai-^ontinvLed. 


completed linear  feet. 

Hnrdle  braced do... 

Hurdle  strengthened '. do... 


FgniMJatlon  mattress  constraoted  and  sank. 


Sbore  mattress  constraoted  and  ballasted 
Cvrtain  conatmcted 


kt  end  of  bardie s<uiarefeet. 

Szcaxation oabic  yards . 

Piles  driren number . 

Atmcee  placed do... 

Stxingers  placed do... 


At  Hurdle  No.— 


30|. 


670 


095X112 


600X9.1 
8,620 

366 


31  i 


520 


40  X  80 
990X112 

70  X  50 
108X  40 
135X  65 


520X     7 
24,  576 

29i 


32^. 


650X112 


9,180 


47 


{ 


Total. 


4,340 
1,055 
1,900 

•7,450 
1804,485 

♦325 

to,  750 

♦3,819 

140,462 

100,424 

2,376 

8,536 

197 

61 


♦  Linear  feet. 


t  Square  feet. 


Table  No.  3. —  Work  done  at  CarrolU  Uland. 


Hnrdle  completed linear  feet.. 

Hurdle  atren^bened do — 

Vsuodatfon  mattress  oonstmcted  and 
sunk • 


Cortsin  oonstmcted linear  feet. . 

Seretmentat  end  of  hurdle. square  feet. . 
Piles  driven 


At  Hurdle  No.— 


2. 


800 


1,030X85 

800 

3,000 

289 


3. 


670 


1,000X100 

670 

3,600 

303 


4. 


450 


800X100 

450 

4,000 

189 


5. 


340 
280 

650X100 

840 

8,400 

263 


Total. 


2,260 
280 

♦3,480 

1 332. 550 

2.260 

19.000 

1,0U 


♦Linear  feet. 


t  Square  feet. 


Table  No.4.— ^orit  done  at  Twin  HollowSyeast, 
Bank  revetted  (scattered  in  repairing  old  worlc) 


Square  feet. 
....  9,420 


Tablx  No.  5. —  Work  done  at  TSvin  Mollows,  we«t. 


Hnrdle  completed linear  feet . 

Htnrdle  braced do. . . 


Foandetion  mattress  oonstmcted 


"Tnaiiilatf**"  mattress  sunk 


mattreas  constructed  and  ballasted. 


Drfit  naattreas  constructed  and  ballasted. 


Onrtain  oonatmcted , 

tmant  at  end  of  hnrdle square  feet.. 

dri:Ten nu  mber . . 

placed do 

fc-ractfton  for  hurdles cubic  yards.. 

^..-^▼ation  for  bank  protection do 

•ftitlr  protection  matnress  eonstnicted  and  sunk, 

npare  feet 

TWnlr  reretted  and  protected. 


At  Hurdle  No.— 


2*. 


270 
240 

;290X100 
[  385X60 

(290X100 
I  385X60 


i 


170X30 

215X60 
165X30 
240X50 


8,000 
180 

47 


3. 


425 
425 

390X60 
410X90 

390X60 
410X90 


^. 


\ 


60X40 

420X15 
6.500 
306 
33 


705 

685 

;600X100 

180X60 

'  250X94 

;600X100 

180x60 

250X94 


235X50 

649X16.7 
8,000 
600 
117 


4. 


650 
63U 

[607X100 
395X60 

^607X100 
395X60 


i  150x60 
60X40 
80X30 

5230X50 
i  246X40 

626x16.6 
16,150 
408 
97 


{ 


425 

422X70 
400X100 

422X70 
400X100 

100X50 


270X35 

76X30 

135X26 

427X12.4 

12, 410 

106 

*i,"o66 
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Table  No.  5. —  Work  done  at  Twin  Hollows^  west — Continned. 


Hurdle  completed linear  feet . 

Hurdle  braced i do. . . 


Foundation  mattress  oonstructed 


Foundation  mattress  sunk 


Shore  mattress  constructed  and  ballasted. 
Drift  matiress  constructed  and  ballasted . 


Curtain  constructed 

Revetment  at  end  of  hurdle square  feet . 

Piles  driven number. 

Braces  placed do. . . 

Excavation  for  hurdles cubid  yards. . 

Excavation  for  bank  protection do. . . 

Bank  protection  mattress   constructed  and   sunk, 
square  feet 

Bank  revetted  and  proteoted 


At  Hurdle  No.— 


H. 


6,6i3 


25e 


6. 


165 


185X100 

250X60 

67  V  50 

185X100 

250X60 

67X50 

105X100 


230X3 


01 


\ 


260 


170X60 
145X85 

170X60 
205X65 

100X68 

530X50 


2,893 
102 


{ 


Total. 


2.900 
1,960 

•5.1« 
1 420, 015 

•5.20C 
t  425, 115 

•730 

t38,5l« 

•  2,402 

1 107, 060 

*2.»2 

1 33, 515 

60. 5» 

1.783 


1, 


241,710 

*2.9Q0 

f64,149 


*  Linear  feet. 


1  Square  feet. 


Table  No.  Q.^  Work  done  at  PulUigkt 


Hurdle  completed linear  feet. . 

Hurdle  repaired do. . . . 

Hurdle  braced .do. . . . 

Hurdle  strengthened .....do.... 


Foundation  mattress  constructed 


Foundation  mattress  sunk 


Shore  mattress   constructed  and   bal- 
lasted   


Buttress  mattress  constructed  and  bal- 
lasted   


Curtain  constructed 

Revetment  at  end  of  hurdles sq.  ft. 

Piles  driven number. 

Braces  placed do . . . 

Bank  revetted 


At  Hurdle  No.— 


550 

76 

550 

550 

750X06 


750X06 


(  80X50X6 
?  65X50X6 
}  50X40X4 


27.030 

808 

83 


OJ. 


1,060 


1,060 


00X96 
500X112 


i  1- 
I    50 

5  1,100X96 
I    500X112 


0*. 


1,400 


270 


1,000X12 

27,700 

813 

256 


;i,  860X100 

260X112 

I        00X50 

;i,  360X100 

260X112 

00X50 


1,400X11.5 
19,685 
668 
43 


1. 


550 

750 

1,040 


550X100 
250X112 


700X100    > 
250X112    J- 


225X100 

70X60X2 

87  X  50  X  3 

5r>x5i:<3 

1,780X15.7 

5,280 

716 

163 


4. 


1,170X16.5 


Hurdle  completed linear  feet. 

Hurdle  repured do. . . 

Hurdle  braced do.  - . 

Hurdle  strengthened do . . . 

Foundation  mattress  constructed 


Foundaion  mattress  sunk. 


Shore  mattress  constructed  and  ballasted 

Buttress  mattress  constructed  and  ballasted 

Curiain  constructed 

Revetment  at  end  of  hurdles square  feet. 

Piles  driven number. 

Braces  placed do . . . 

Bank  revetted 


At  Hurdle  No.— 


6. 


650 


610 


700X95 
770X95 
150X65 


1,650X7 


459 
110 


7. 


8. 


1,200 


2,000X100 
2,000X100 


1,235 


1.400X20 


54Q 


1,085 
1,100X110 

1,100x110  [I 

300X110 


1,000X25  i 

11,100 
845 


•\ 


Total. 


6.643 

835 

3.530 

1,635 

*8,«» 

t873.720 

•8,8S0 

f89S.370 

*675 

t  6^.230 

;  3,  013. 6 

•9,400 

1 139,  on 

01,755 

4,849 

661 

*450 

t3a.240 


*  Linear  feet. 


t  Square  feet. 


;  Cubic  yaxds. 
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Table  No.  l.—  W&rk  done  at  Chealey  Island. 


SfeTetanent  placed 

I>rift  mattroAa  constructed 
DriA  mattresA  ballasted  . . 
Cartatn  conatrccted 


Square  feet. 


88,37S 

26, 7M 
450 


Table  No.  8. — Summary  and  distribution  of  work  done  during  fiscal  year  ending  June 

30,  1894. 


Hurdles. 


Total  work  done 

Work  done  at  Uometail  Bar,  we«t . 
Work  done  at  Horsetail  Bar,  east  .. 

Work  done  at  CarroUs  Island 

Work  done  at  Twin  Hollows,  east . 
Work  done  at  Twin  Hollows,  west 

Work  done  at  Palltighl 

Work  done  at  Chesley  Island 

Hurdle  repaired  at  Pulltight 


Bank  pro- 
tection. 


Lin.  ft. 
16, 145 


4,340 
2,260 


2,900 
6,645 


825 


Sq.  fwt. 
785,644 
372,000 


9,420 

305,859 

33, 249 

65,125 


The  ruliug  channel  depths  during  the  low  water  of  1892  and  1893  are  shown  in 
the  following  table,  all  being  reduced  to  standard  low  water : 


Sept  25, 1893. 

Sept.  28. 1893. 

Sept.  26, 1892. 

At  ArwAnal^  -_,-.,, --,,».-», , 

J'eet. 

^  6.9 
9.4 
8.4 
9.4 
4.4 

Feet. 

Feet. 

5  8 

At- Onarantine  ....- r x-....,. 

At  Pulltight 

3  8 

At  Meraniec 

5.8 

At  Saluhur  Sorincs 

11.8 

At  Waters  Point 

6.4 

9.4 

At  Bosfaberg 

Very  respectfully,  your  obedient  servant, 


Maj.  Chab.  J.  Allen, 

Carps  of  Engineers,  U.  S.  A. 


Gerald  Bagnall, 

Assistant  Engineer, 


REPORT  OF  MR.  WILLIAM  8.  MITCHELL,  ASSISTANT   ENGINEER. 

On  works  at  Fort  Chartres  and  Rush  Tower. 

Rush  Tower  Works,  June  30,  1894. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  progress  of  the 
works  for  the  improvement  of  the  Mississippi  River  near  Fort  Chartres  and  Rush 
Tower  duriug  the  fiscal  year  ending  June  30,  1894. 


fort  CHARTRES   WORKS. 

Beretment. — The  revetment  placed  on  the  Illinois  bank  below  Sycamore  Land- 
ing in  the  fall  of  1892  is  in  excellent  condition  and  has  peformed  its  office  most 
satisfactorily.  • 

Darinji:  the  high-water  season  of  1893  the  river  graded  the  bank  above  the  mat- 
tress to  a  elope  favorable  for  the  reception  of  stone,  which,  in  September  and  October, 
wae  placed,  between  the  levels  of  the  10  and  22  foot  stages  of  the  river  (St.  Louis 
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ffaiige)  over  3,750  feet  of  the  bank  from  the  apper  end  of  the  mattress,  leaving  1,7< 
feet  yet  to  be  revetted,  althongh  in  this  portion  of  the  work  slight  repairs  wen 
made  to  the  narrow  riprap  placed  in  1892. 

The  stonework  should  be  extended  to  the  end  of  the  mattress,  as  the  bank  is  noi 
ready  to  receive  it.  Below  the  mattress,  for  9,000  feet  to  Fort  Chartres  Landing,  tb 
heavily  wooded  bank  is  caving  rapidly  and  needs  protection. 

Opposite  the  landing  3,500  feet  of  its  east  bank  to  the  foot  of  Bruce  Island  is  sl« 
undergoing  severe  erosion,  althongh  the  upper  half  of  this  stretch  has  not  jet  be«i 
cut  back  to  the  2,500-foot  channel  limit.  The  outside  of  the  bar  above  the  island  ii 
also  cutting. 

This  general  erosion  is  evidence  that  the  sy  tem  of  hurdles  next  the  Missonri 
shore,  although  too  recently  constructed  to  be  silted  up  to  the  desired  level,  ia  hsr* 
ing  a  very  appreciable  eileot  in  contracting  and  on  the  direction  of  the  channel. 

HUBDLKS. 

During  the  year  6  hurdles,  Nos.  —3,  —2,  — 1,  0, 1^  1^,  have  been  added  to  the  Fort 
Chartres  system.  Of  these,  5,  Nos.  — 3  to  1,  inclusive,  were  begun  last  fall  and  aro 
spaced  as  follows :  2,200  feet  between  Nos.  1  and  2, 1,800  feet  between  Nos.  1  and  0, 
and  1,500  feet  between  the  others.  In  May,  Hurdle  No.  1|  was  oonstructed  halfvi^ 
between  Nos.  Land  2. 

These  hurdles  all  begin  within  100  to  200  feet  of  the  Missouri  shore,  or  m  doieas 
piles  could  be  driven  to  the  rock  ledge  projecting  under  the  bed  of  the  river  from 
the  adjacent  bluff,  and  they  extend  out  1,200  to  1,900  feet  to  the  west  limit  line  for 
the  channel.  The  outer  ends  of  Nos.  — 3  to  0,  inclusive,  are  on  this  line,  but  Nos.  1 
and  1^  end  at  the  high  banks  of  Bruce  Towhead  and  Island,  respectively,  the  former 
bank  being  protected  with  a  mattress  and  heavily  revetted  with  stone  to  the  top. 

The  main  shore  connections  for  all  lines  but  No.  1  consists  in  part  of  low  stone 
dikes  brought  to  the  5- foot  stage,  and  founded  on  each  of  these  dikes,  except  in  Iia« 
No.  —2,  is  a  series  of  heavy  stone  piers  25  feet  between  centers,  raised  to  a  23-foot 
level.  There  arc  9  piers  in  line  No.  — 3,  5  each  in  Nos.  — 1  and  0,  and  6  in  No.  li- 
Similar  connections  will  be  made  in  lines  Nos.  — 2  and  1  should  they  be  needed.  The 
use  of  such  piers  is  thought  to  be  preferable  to  solid  stone  dikes  for  permeable 
works,  especially  at  high  stages  of  water  exerting  maximum  pressures. 

Above  all  lines,  except  No.  l^^drift  has  been  sunk  in  one  or  two  tiers  38  to  50  feet 
in  width,  and  in  some  instances  supplemented  with  heavy  brush  mattresses  up  to 
the  level  of  a  12-foot  stage.  A  hove  hurdles  Nos.  — ^3  and  — 1  enormous  masses  of  diifl 
remain  unsunk. 

At  the  outer  ends  of  Nos.  — 3  and  — 2  j-head  mattresses,  300  by  100  feet,  have  bee» 
sunk,  and  heavy  triangular  buttresses,  50  by  50  feet,  of  brush  and  stone,  raised  tol^ 
and  15  foot*levels  and  surrounded  by  clumps  of  piles,  have  been  placed. 

All  of  the  hurdles  are  founded  on  the  usual  brush  mattresses,  about  100  feet  is 
width,  woven  continuously  on  flats  and  sunk,  except  for  3,155  feet  (combined  lenetb] 
in  lines  Nos.  — 1,  0,  and  1,  which  were  fabricated  last  fall  in  place  on  the  dry  sandW' 
It  was  impracticable  to  w#ave  this  portion  of  the  mattress,  so  they  were  made  int^ 
cross  layers  of  brush  bound  between  top  and  bottom  grillage,  and  were  ballasted 
with  stone,  all  materials,  being  hauled  to  place  on  trucks  running  on  tracks  of  wil- 
low poles  laid  on  the  sand,  a  pile-driver  furnishing  the  necessary  power.  This  con- 
struction was  tried  as  an  experiment,  but  is  not  recommended  for  general  use,  foi 
the  reasons  that  it  is  inferior  in  strength  to  the  woven  mattress;  its  top  grillageren* 
ders  it  easily  liable  to  injury  from  passing  drift,  and  when  torn  it  quickly  breaksap; 
it  is  loose  and  does  not  hold  stone  well,  especially  on  steep  slopes  or  banks  caving 
under  one  edge  of  the  mattress,  as  is  often  the  case.  Could  the  mattress  be  woveo 
on  the  dry  sand  bar  for  a  commensurate  cost,  the  advantage  would  be  great,  but  the 
ultimat'C  gain  with  a  loosely  laid  mat  is  not  apparent. 

The  woven  mattresses  were  sunk  on  f -inch  wire  cables  leading  to  the  baaee  of 
anchor  piles  driven  100  feet  above  the  upper  edge  of  the  mattress.  The  anchor  pil^ 
were  spaced  15  to  100  feet  (average  30  feet)  apart,  corresponding  to  the  strength Oj 
current  in  which  the  sinking  had  to  be  done.  The  cables  were  recovered  by  sp^iv 
releasing  devices  and  used  repeatedly,  12  cables  with  chains,  trippers,  and  shackles 
making  a  full  complement  for  one  mattress  gang. 

For  clumping  the  piles  which  were  all  driven  through  the  foundation  mattresses, 
bolts  were  rejected  altogether  because  of  their  tendency  to  split  the  piles  under 
strain  and  the  slow  rate  at  which  the  latter  could  be  bored  for  them.  Cables  were 
used  instead,  18  to  30  feet  in  length.  They  were  made  on  the  ground  of  18  strandf 
No.  14  galvanized  wire,  and  cost  about  1  cent  per  linear  foyt  at  present  prices  foi 
labor  and  material.  In  use  from  3  to  5  full  turns  of  cable  were  taken  around  eacl 
clump,  each  turn  bein^  drawn  taut  by  a  pile-driver  engine  and  caught  to  eael 
pile  with  a  6-inch  by  ^-mch  boat  spike  driven  well  in  above  the  cable,  the  head  ( 
the  spike  being  clamped  hard  down  on  it.    Above  the  top  turn  on  each  pile  an  8-inc 
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icb  spike  was  driven  and  tamed  down  over  all.  The  eyes  at  the  cable  ends 
Iso  secored  to  the  piles. 

I  fastening  is  cheaper  than  bolts,  is  much  more  qnickly  placed,  is  more  flexible 
strain,  and  has  no  tendency  to  injure  the  piles;  in  faot^  the  reverse  is  the  case. 
;tempt  was  made  to  pull  several  of  them  off,  but  the  Mundy  hoisting  engine  on 
le-driver  was  not  able  to  loosen  them  except  one  strand  at  a  time.  So  far  as 
n  not  a  sinffle  cable  has  given  way,  althon^  huge  fields  of  drift  have  lodged 
ftt  the  hurdles. 

ts,  1-inch  diameter,  were  used  with  all  cross  braces  and  as  top  fastenings  for 
iiaces,  although  a  few  of  the  latter  at  the  west  end  of  line  No.  1^  were  secured 
cables  as  an  experiment.  Clevises  of  l^^-inch  iron  were  used  to  secure  the  lower 
)f  all  braces. 

3'distribution  of  the  piling  and  the  condition  of  the  various  hurdles  at  the  dose 
e  year,  beginning  with  the  hurdle  furthest  upstream,  are  as  follows: 
rdU  No.  S.^This  is  the  head  line,  and  strongest  in  the  system.    It  is  1,225  feet 
tal  length,  of  which  22  >  feet  next  shore  are  occupied  by  the  stone  dike  and  nine 
described. 

epillDg  consists  of  a  principal  row  of  clumps,  8  feet  between  centers,  of  7  piles 
,  ^ven  in  pairs,  with  the  odd  pile  upstream.  The  latter  pile  carries  a  brace 
ing  to  the  top  of  a  pile  10  feet  above  the  clump,  and  10  feet  above  this  line  of 
e  piles  is  a  second  similar  row,  the  space  between  the  two  being  filled  to  the 
t  stage  with  brush  and  stohe.  This  low  dike  extends  from  the  shore  connection 
le  west  to  the  buttress  into  which  it  spreads,  at  the  east  end  of  the  line.  A 
h  curtain  to  the  12- foot  stage  was  placed  above  the  dike. 

low  the  clumps  (10  feet)  a  third  row  of  single  piles  was  driveu,  from  which 
M  lead  to  the  clumps,  and  over  the  tops  of  the  braces  cross  braces  were  placed, 
line  from  the  third  to  the  first  row  of  single  piles,  to  both  of  which,  as  well  as 
e  cliini))8,  they  were  bolted. 

s  hurdle  was  entirely  completed  during  the  fall  season  and  contains  If  sticks  of 
timber  per  linear  foot,  of  line.  In  the  spring  the  drift  which  had  collected 
e  it  was  sunk  and  the  tops  of  the  piers,  wnich  at  first  had  been  raised  to  the 
ot  level  only,  were  raised  to  22  feet  after  having  been  slightly  damaged  at  a 
ot stage  of  river  by  drift  dragging  over  them. 

ehurtlle  is  in  excellent  condition  and  a  large  quantity  of  drift  remains  unsnnk 
I  its  entire  front. 

e  remaining  hurdles  were  constructed  alternately  with  (lines  Nos.  — 2, 0,  and  1^) 
without  (lines  Nos.  — 1  and  1)  braces  or  cross  braces,  to  determine  the  rela- 
efflciency  of  these  methods  of  construction,  of  which  the  second  seems  the 
Mr  and  quicker  to  build,  and  it  being  thought  also  that  a  brace  heeled  against 
ick  pile,  with  a  loose  clevis  and  with  the  tendency  of  its  top  bolt  to  split  out 
r  strain,  might  prove  an  inferior  element  m  the  strength  of  tne  structure  to  the 
stick  well  driven  as  a  pile. 

lid  in  the  comparison  each  hurdle  was  constructed  with  an  allowance  of  one 
of  pile  timber  for  each  foot  in  length  of  line.  This  necessitated  a  slight  dif- 
ce  in  the  spacing  of  the  clumps,  10,  9,  and  8  feet  all  being  used  when  the  same 
>er  of  sticks  were  called  for  in  the  construction  of  the  bent  as  the  combination 
B  unit  of  structure  in  both  rows  may  be  called.  The  arrangements  are  given 
)  following  table : 


No. -2 
No,  -1 
Xo.O. 
No.  1  . 
No.  li 


J*»  a 
s 
IS 

I 


Feet. 
25 

5 
25 

5 
25 


|g 
<^  6 

"I 

a  u 

m  Cm 


5 
4 
4 
4 
4 


a  . 

Si 

^  a 


3 

4 
3 
4 
3 


I 
0 
1 
0 
2 


-a 
t 

I 

8 


.J 

•IS. 
la 


1 

10 

0 

8 

1 

9 

0 

8 

0 

9 

(3 
9 
C 

Xi  (3 

o. 


Feet. 
10 
8 
9 
8 
9 


Remarks. 


Clamps  staggered. 

Clumps  8t4q]:gered  same  as  No. 


-1. 


east  one  pile  in  each  clump  in  the  upstream  row  reaches  to  the  26- foot  level, 
me  of  the  other  piles  are  below  20  feet.  The  cross  braces  are  placed  at  about 
^ter  level  and  rest  on  the  heads  of  the  braces,  which  were  never  set  at  a  higher 
than  45  degrees.  These  levels  and  the  arrangement  of  braces  and  cross  braces 
also  to  Hurdle  No.  —  3. 


1    'i 


4 


a 


I 


been  placed  m  tiio  tall  anatlie  latter  m  May,  on  account  or  tne  neavy  now  oi 
over  the  dike,  due  to  the  draw  toward  the  Missouri  shore  of  the  current  aron 
outer  end  of  Hurdle  No.  -2,  and  between  that  hurdle  and  the  bar  at  the  outer 
this  line. 

One  row  of  3-pile  clumps,  10- foot  centers,  was  driven  over  a  portion  of  tl 
and  the  mattress  was  extended  full  length  in  the  fall.  The  piling  was  also  gui 
to  a  12-foot  stage.  During  the  winter  the  piling  was  broken  by  ice  near  tl 
souri  shore,  and  the  bar  mattress  was  damaged  by  drift.  Both  of  these  ii 
were  repaired  in  the  spring,  the  latter  by  weaving  a  section  of  mattress  above 
carrying  the  hurdle  around  the  injured  place  to  avoid  the  deep  water  immec 
below  and  due  to  it,  and  the  former  by  restoring  the  piling  with  heavy  4-pilecl 
8-foot  centers,  supported  by  a  second  similar  row,  close  below,  in  which  the  c 
were  driven  in  the  spaces  between  (were  staggered  with)  those  in  the  nppe 
All  of  the  fall  work  was  strengthened  in  this  manner,  the  upper  row  was  exi 
to  the  end  of  the  line,  and  the  lower  row  to  within  500  feet  of  that  point,  jh 
was  abandoned  on  account  of  water  too  shoal  to  float  the  drivers. 

For  the  same  reason  the  T-head  mattress  and  the  buttress  could  not  b 
strncted. 

Drift  has  been  sunk  above  the  hurdle  to  the  12- foot  stage  and  there  yet  ren 
field  250  feet  wide  along  its  entire  length. 

Hurdle  Xo,  0. — The  total  length  of  this  hurdle  is  2,150  feet,  of  which  150 
the  west  end  are  occupied  by  a  stone  dike  and  5  piers;  450  feet  of  the  hurdh 
east  end  on  the  sand  bar  is  void  of  piling,  although  the  foundation  mattress  w 
there  during  the  fall,  when  also  the  piling,  begun  as  a  single  row  of  curtained 
clumps,  was  driven  fY'om  the  Missoari  shore  to  the  bar.  During  the  winter  tfa 
half  of  this  work  was  badly  damaged  by  ice,  but  it  was  repaired  in  the  spriu 
4-pile  clumps,  9-foot  cent-ers,  strengthened  with  braces  and  cross  braces  from  a 
row  of  3-pile  clumps  driven  25  feet  below.  The  double  row  was  extended  to  t) 
bar  line  1,000  feet  from  the  outer  end  of  the  mattress,  and  the  front  row  was  < 
550  feet  farther.  Beyond  this  point  a  high- water  stage  (27  feet,  St.  Louis  ( 
will  be  required  to  complete  the  work. 

The  T-head  and  buttress,  of  course,  are  lacking. 

The  drift  above  the  line  was  sunk  to  the  usual  level. 

Hurdle  Xo.  1. — Tlie  hurdle  is  1,700  feet  in  length,  but  in  200  feet  of  this  m 
rook  shore  piles  could  not  be  driven,  as  in  the  case  of  the  piers  for  No.  — 2adil 
not  yet  seem  necessary,  as  the  hurdles  above  seem  to  check  the  current  here  t 
ally,  the  only  additional  water  entering  the  pool  above  this  hurdle  coming  fr 
main  river  running  upstream  across  the  bar  and  around  the  upper  end  of  tli 
head  at  stages  over  12  feet.  The  piling  extends  complete  t-o  within  75  feet 
tow-hcjid;  part  of  it  was  driven  last  fall,  was  broken  by  ice  in  the  winter,  a 
repaired,  strengthened,  and  extended  in  the  spring.  It  consists  of  a  double 
4-pile  clumps,  staggered  as  in  No.  — 1. 

The  tow-head  bank  at  which  the  hurdle  ends  was  protected  by  a  mattr 
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Hurdles  X09,  B  and  S.  — Constmcted  in  1892.  The  smaller  gap  reported  last  year  at 
*e  west  end  of  the  line  was  closed.  No  other  work  was  attempted  on  either  of 
these  lines  owing  to  the  excessive  depths  still  found  through  their  main  gaps. 

The  location  of  the  hurdles  and  the  depths  of  water  found  throughout  this  reach 
*re  shown  on  the  chart  accompanying  the  report  for  May. 

It  will  be  seen  that  a  ver^  considerable  deposit  has  been  gained  by  the  hurdles  and 

that  the  bars  below  the  series  have  been  augmented,  with  lessened  depths  along  the 

^wt  shore  of  Bruce  Island,  despite  the  general  low  water  of  the  year,  the  spring  rise 

(to  23  feet  only)  affording  the  only  opportunity  to  collect  sediment,  as  the  June 

flood  has  not  yet  appeared. 

The  present  state  of  the  hurdles  insures  during  the  low-water  season  the  concen- 
tration of  the  entire  flow  of  the  river  at  this  point  in  the  channel  between  Bruce 
Island  and  the  Illinois  shore,  which  Ciin  only  result  in  at  least  a  partial  relief  from 
the  obstracting  bar.  Much  greater  effect  might  have  been  expected  had  the  usual 
June  rise  occurred. 

The  work  of  the  year  was  begun  September  1  and  continued  until  November  24, 
under  Mr.  J.  O.  Holman,  assistant  engineer. 
It  was  resumed  March  15  and  carried  on  until  the  close  of  the  year. 
At  the  end  of  May  the  force  was  reduced  from  350  men  and  12  pile-drivers,  to  30 
men  at  Fort  Chartres  for  stonework  done  in  June,  and  75  men  and  2  pile-drivers 
for  work  at  Rush  Tower.  The  remainder  of  the  force  was  discharged  and  the  plant 
WM  placed  in  harbor  at  the  latter  work. 


RUSH   TOWKR   WORKS. 

During  October  and  November  the  revetment  of  the  Illinois  bank  between 
Oibome  Field  and  Dnrfees  Landing  was  extended  upstream  1,970  feet,  with  a  pro- 
tection mattress  to  low- water  mark  and  with  stone  to  the  level  of  a  10- foot  stage. 
In  addition,  about  3,000  linear  feet  of  the  stonework  placed  in  1892  above  the  old 
mattress,  was  repaired  and  raised  to  the  16-foot  contour. 

llie  repair  of  Hurdle  No.  3  of  this  system  began  May  29  tod  continued  until 
June  30. 

A  foundation  mattress  was  laid  anew  in  both  gaps  .in  this  hurdle.  The  piling  was 
entirely  rentored  in  the  east  gap,  275  feet  wide,  and  for  the  west  gap,  330  feet  wide, 
•  screen  of  4-pile  clumps  was  driven  entirely  across  it,  but  175  feet  above  the  old 
noe  to  avoid  the  deep  water  encountered  there  The  end  connections  between  this 
•<^n  and  the  old  work  have  not  yet  been  made. 

The  work  is  too  recent  to  have  exerted  any  influence  upon  the  channel  in  the 
vicinity. 

The  amount  of  the  various  kinds  of  work  done  on  each  hurdle,  the  expenditures 
lu  lahor  aud  materials,  and  the  service  of  plant,  are  given  in  the  following  tables : 

Table  No.  1.—  Work  Uane  at  Fort  Chartres, 
HURDLES,  WEST  SHORE. 


fejjfe« linear  feet. 

g{«»driveii number. 

J"«  driren depth,  feet . 

?*<*• number. 

^raw  braces do... 

{<>tindation  nuittreM . )  inear  feet . 

'(Mandation  mattreu  ..  sq.feet. 

jhead  mattress linear  feet. 

T-ufid  mattress sijnarefect. 

IJnft  mattress linear  feet . 

j^ft  mattress so  iiaro  feet . 

Cnrftm linear  feet. 

Mvetment do. . . 

BeTetment sq  nare  feet . 

Sbon  dikes  with  piers  above, 

linear  feet 

Shore  dikes  with  piers  above, 
Dumber 


No.— 3.! No. -2.  No.— 1. 


1.225 

1.240 

15, 573 

210 

127 

1.005 

1100.500 

200 

20, 000 

1.051 

84,740 

1.000 

170 

4,080 

225 

9 


1.550 

1. 312 

17, 109 

130 

142 

1,585 

156,650 

285 

31,350 

1,208 

43, 370 


1,900 

1,465 

20, 817 


2.105 
196,075 


2.000 

82,535 

550 


150 


No.  0. 


1,600 

1.237 

17, 435 

81 

114 

2,270 

218, 600 


1,959 

92,982 

750 


150 


No.  I. 


1,700 

1,108 

14,882 


1 

1.885 

182, 320 


1.972 
92,657 


340 
4,780 


No.  li. 


1.400 

1,005 

17,410 

270 


1.468 
165,880 


804 
22,404 


150 
6 


No.  2. 


175 

133 

1,532 


Total. 


9,550 

7.500 

104, 758 

691 

384 

10,298 

1, 020,  025 

485 

51.350 

9,954 

418, 748 

2,300 

510 

8,840 

675 

25 


BANK  PROTECTION,  EAST  SHORE. 


tatioD  0  to  37  -f  50.  extension  of  revetment  . 
imtiaa  j»7  -f  SO  to  55,  old  revetment  repairod. 


Siyuare 
leet. 


203,370 
5,400 
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Table  No.  2.^  Work  done  at  Rush  Tower. 


HURDLE  No.  8,  WEST  8H0BE. 

Length  of  hurdle ....linear  feet.. 

Piles  dri  ven mninber . .       8Sl 

PUea  driven,  depth feet..  14.  «5 

Fonndationmattrese {^^JiJSjfeet::  SO,S 


BANK  PBOTKCTION,  EAST  SHORE. 


Protection  mattreea 

Revetment  above  new  mattress 
Revetment, extension  of  old  ... 


Square 
feet. 


23C4M 
48.071 

90,  m 


Very  respeotfally,  your  obedient  servant, 


MaJ.  CuAS.  J.  Allbn, 

Corps  of  Engineers, 


Wm.  8.  Mitchell, 

Aesieiani  Engineer. 


REPORT  OF   MR.   E.    D.    LIBBY,   ASSISTANT  BNGINESR,   ON   PROCURING   BRUSH. 

Ste.  Genevieve,  Mo.,  June  SO^  1894. 

Major  :  I  have  the  honor  to  submit  the  fojlowiug  report  of  operations  at  proonr- 
ing  brush  for  the  Hscal  vear  ending  June  30,  1894 : 

At  the  beginning  of  the  tiscal  ^ear  the  brush  party,  consisting  of  14  teams  and  52 
laborers,  was  engaged  in  procuring  brush  at  upper  Jim  Smith's. 

In  order  to  supplv  the  brush  that  was  needed  during  the  first  half  of  the  year, 
frequent  changes  of  location  were  necessary,  partly  on  account  of  the  soft  condition 
of  the  ground  due  to  the  high  water  of  June,  and  partly  from  the  small  amoont  of 
brush  ^at  could  be  found  at  any  one  place. 

The  entire  quantity  of  brush  that  was  procured  in  the  firs^  half  year  was  obtained 
at  various  points  between  Lower  Horsetail  Bar  (East  side)  and  Chesley  Island. 

The  force  remained  the  same  as  at  the  beginning  of  the  year  until  August  21,  wheo 
the  number  of  teams  was  increased  to  25  on  account  of  the  long  haul.     From  tJiis 
time  to  the  close  of  the  working  season  of  1893  frequent  changes  were  made  in  th^ 
number  of  teams,  in  order  to  accommodate  the  force  to  the  demand  for  brash  an(^ 
to  the  nature  of  the  localities  at  which  it  was  obtained.     The  greatest  nnmbe^^^. 
employed  during  the  fall  season  was  32,  while  procnring  brush  at  Lower  Horseta^^ 
Bar. 

No  material  change  was  made  in  the  number  of  laborers. 

The  force  was  disbanded  for  the  winter  on  November  6,  and  the  outfit  was  taken 
Winter  Harbor,  at  Chester,  111. 

Active  operations  for  the  season  of  1894  were  commenced  at  Turkey  Island^ 
March  15,  the  force  consisting  of  17  teamsters  with  teams  and  40  laborerB. 
force  was  increased  or  reduced  as  the  demand  for  brush  and  the  conditions,  at  ^ 
various  localities  from  which  it  was  obtained,  required. 

The  largest  force  during  the  spring  season  consisted  of  32  teamsters  with 
and  49  laborers  with  their  foreman  and  boarding  crew. 

Pnring  the  last  half  year  brush  was  prcA;nred  at  the  following  localities: 

Turkey  Island,  Rush  Tower  Towhead,  Lee^s  Island,  Liberty  Island,  Hat  lelara*** 
Grand  Tower  Towhead,  Wittenberg,  and  Hamburg  Island. 

The  force  was  disbanded  on  June  16  at  Hambnrg  Island,  and  on  June  19  the  on^^ 
was  towed  to  Little  Rock,  Mo.,  and  laid  up,  a  few  men  being  retained  to  can>  for  th^ 
property. 

Qnarter  barges  with  portable  shanties  were  in  use  until  September  21,  ou  whi'*" 
date  quarter  boat  No.  1  was  received  and  put  in  service,  and  barge  No.  25,  witii 
quarters,  was  sent  to  the  engineer  depot. 

Derrick  boat  No.  1  was  in  service  ror  loading  brush  during  the  larger  part  of  the 
year.    On  the  8th  of  May  derrick  boat  No.  2  was  received  and  put  in  service,  bnt 
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its  nse  -wsa  diBcontinaed  after  loading  one  baree,  and  it  was  sent  to  the  engineer 
depot  for  repairs.  It  was  received  again  on  May  29,  and  was  in  service  until  the 
"work  cloaed. 

Tliere  were  procured  during  the  ^ear  32,691.89  cords  of  brush. 
Very  respectfully,  your  obedient  servant, 

£.  D.  LiBBT, 

Assistant  Engineer, 
.  Chas.  J.  Allen, 
Carps  of  Engineers,  U.  S.  A, 


XKPORT   OF  MR.  E.  D.  LIBBT,  ASSISTANT  KNGINEKR,  ON  PROCURING  RIPRAP  AT  LITTLE 

ROCK,  MO. 

Ste.  GeneyievEj  Mo.,  June  SO,  1894, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  procuring 
riprap  at  Little  Rock,  Mo.,  during  the  fiscal  year  ending  June  30, 1894: 

At  the  bAginnine  of  the  year  work  was  in  progress  at  the  lower  quarry  by  a  small 
foree  of  men,  the  arilling  being  done  by  hand  and  the  loading  by  a  pile-driver  fitted 
up  aa  a  derrick  boat. 

On  July  27  one  steam  drill  was  put  in  service,  and  another  on  September  28. 

Steam  for  operating  these  drills  was  at  first  taken  from  the  boiler  of  the  derrick 

boat,  but  this  arrangement,  besides  being  inconvenient  on  account  of  the  long  lines 

of  pipe  required  to  reach  the  drills,  made  too  great  a  demand  upon  the  boiler,  and  a 

fltli-propeliiug  engine  with  boiler  was  hired,  as  a  temporary  expedient,  to  run  the 

drills,  and  with  so  good  success  that  it  was  kept  in  service  during  the  remainder  of 

the  fall  season.    By  its  use  much  better  results  were  obtained,  as  the  boiler  could  at 

all  times  be  kept  in  the  immediate  vicinity  of  the  drills,  thus  doing  away,  in  a  great 

measure,  with  condensation  of  steam,  and  avoiding  frequent  changes  of  long  leads 

of  pipe. 

\Vith  a  few  short  delays  for  repairs  the  steam  drills  were  in  use  until  the  work 
was  closed  for  the  winter. 
The  very  low  water  that  prevailed  during  the  latter  part  of  the  working  season  of 

1893  made  it  necessary  to  lower  the  track  approaches  to  the  derrick  in  order  for  the 

boom  to  reach  the  stone  boxes.    With  this  change,  and  some  additions  to  the  tracks 

in  the  qnarry,  loading  by  steam  was  carried  on  until  active  field  work  was  closed  for 

1898. 

In  Older  to  permit  working  at  the  upper  qnarry,  the  force  was  considerably 
increased  and  the  shore  parties  put  in  service  on  July  10. 

DnriDg  the  first  half  of  the  year  the  work  at  the  upper  quarry  consisted  largely 
in  clearing  away  the  earth  in  front  of  the  ledge  and  in  forming  a  terrace  from  which 
tbe  vrork  can  be  carried  on  at  high  stages  of  the  river. 

lAte  in  September  the  den  and  for  riprap  became  greater  than  could  be  filled  by 
tbe  force  at  the  lower  quarry,  and  in  order  to  supply  the  amounts  needed,  quarrying 
▼as  begnn  at  the  upper  quarry,  drilling  and  loading  being  done  by  hana. 

^  tbe  Ist  of  October,  barge  No.  25,  with  quarters,  was  received  for  temporary 

■ervioeat  the  upper  quarry,  and  the  force  at  that  locality  was  increased  so  as  to  give 

a  capacity  of  about  300  cubic  yards  of  riprap  per  day,  and  from  this  time  on  the  pro- 

^mg  ot  riprap  was  carried  on  at  both  quarries  until  the  close  of  the  season  of  1893. 

'jn  December  1  the  force  was  reduced  to  about  20  men,  who,  during  the  winter 

**'l  until  active  field  work  was  resumed  on  March  17,  were  employed  in  clearing 

^y^y  Bpalls,  stripping  the  earth  from  the  top  of  the  ledge,  and  constructing  a  stone 

1^*55.  for  a  site  for  steam  derrick. 

^e  force  was  increased  on  March  17  by  the  employment  of  20  laborers,  and  active 

*  }m     ^^^  ^^^  season  of  1894  was  beffun  at  the  lower  quarry.    A  small  derrick  with  a 

;  ^At  crab  for  a  hoist  was  used  for  loading  the  barges,  but  this  arrangement  proved' 

\  ^^ly  indiflTerently  successfnl,  as  the  derrick,  designed  for  other  purposes,  was  too 

jl^bt  for  the  heavy  service  of  loading.     Its  use  was  discontinued  on  April  6,  and  the 

I         forc«  being  further  increased  was  transferred  to  the  upper  quarry,  where  drilling  by 

I        "^^  and  loading  by  barrows  could  be  best  carried  on,  but  not  with  the  same 

5         ^^omy  in  cost  as  with  steam  power. 

^  tbe  23  of  April  a  steam  boiler  and  derrick,  to  be  used  with  a  steam  hoist,  were 

nceiyed  from  the  engineer  depot,  and  a  small  force  was  detailed  to  put  them  in 

position  in  the  lower  qnarry,  and  fit  them  up  for  service.    This  work  had  so  far 

id?tneed  b^  Majf  9  that  the  boiler  was  ready  for  use,  and  one  steam  drill  was  started, 

aod  with  slight  interruptions  was  kept  running  as  long  as  there  was  any  demand  for 

Dpiap. 

Tbe  derrick  was  set  up  and  made  ready  for  loading  by  steam  power,  but  pending: 
tbe  arrival  of  a  steam  hoisting  engine  was  not  immediately  put  into  8<y:vioe. 


11 


During  July,  1893,  a  magazine  was  constructed  at  a  safe  distance  from  bo 
ries,  to  be  used  in  storing  dynamite.  The  old  magazine  is  used  in  storing  e 
and  caps. 

Considerable  work  for  the  improvement  of  the  quarries  has  been  done  dn 
year,  the  cost  of  which  has  been  charged  against  the  riprap  procured  dui 
year,  and  without  an  immediate  return  for  the  outlay,  but  the  result  of  this  "n 
ho  to  lessen  tlie  cost  of  the  riprap  that  shall  be  taken  from  the  quarries,  i 
improvements  nre  of  a  general  character  and  their  results  lasting. 

With  the  appliances  used  for  loading  by  steam, in  the  first  half  year,  400  cnl 
of  riprap  were  readily  loaded  in  a  day  of  eight  hours. . 

During  the  latter  part  of  the  year,  when  the  loading  was  done  by  the  new 
with  a  hand  power  hoist,  280  cubic  yards  of  riprap  was  a  day's  work. 

Employing  the  same  force  and  loading  by  barrows  250  cubic  yards  could  b 
in  ten  hours. 

When  the -steam  hoisting  engine  shall  bo  put  in  service,  it  is  confidently  < 
that  two  fully-loaded  barges,  580  cubic  yards,  per  day.  will  be  easily  loaded 

The  advantages  of  steam  drilling  overhand  orilling  are  very  marked.  Th 
drilling  is  very  much  reduced,  and,  as  a  matter  of  economy  alone,  all  holes  for 
should  be  driven  by  steam  drills. 

Very  respectfully,  your  obedient  servant, 

£.   D.   LiBBT, 
Assistant  1 
Maj.  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  S.  A, 


REPORT  OF  MR.  C.  D.  LAMB,  8UPERINTBKDBNT,  ON  OPERATIONS  AT  U.  8.  B> 

DEPOT. 
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United  States  Engineer  Depo 
St,  LouiSj  Mo,f  June  30 

Major:  I  have  the  honor  to  sabmit  the  following  report  of  operation! 
engineer  depot  during  the  fiscal  year  ending  June  30,  1894 : 

The  construction  and  repairing  of  equipment  was  continued  throughout  t 
though  the  force  was  largely  reduced  during  the  month  of  May. 

This  work  is  divided  into  two  classes:  First,  that  which  increases  the  ^ 
plant,  and,  second,  ordinary  repairs  required  to  keep  the  plant  in  a  ser 
condition. 

construction  and   EXTRAORDINARV   KKPAIRS. 

Towhoats. — The  repairs  upon  the  towboat  Ocn.  Gillmore,  which  were  b 

'4'.ViA    \iC/««i«i/l    f^^if-ir    xwrttrra    i  t\    li^  A  K  *•  ii  .i  i<  tt      tvAV>A    />/-tmT\l  A^Akrl   of'.   ^ItA   Ati  rrin  aai>  £^tir\rk4-  ir 
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The  hulls  of  Nos.  2,  5  to  13,  16,  18,  19,  and  20,  built  in  1881,  were  found  unservice- 
able and  retireil. 

The 21  new  hulls  which  were  under  contract  at  Cincinnati  at  the  beginning  of  the 
jcM  were  all  delivered. 

These  hulls  were  each  68  by  20  bv  3^  feet,  the  cabin  34  by  13  feet  and  9  feet  high, 
vith  ft  skylight.  One  of  these  hulls  was  used,  with  the  boiler  of  No.  9,  for  derrick 
Wt  No.  1,  and  14  for  pile-drivers  as  follows:  Nos.  8,  9,  10,  11,  12,  13,  14,  16,  19,  20, 
21. 22, 23,  and  24. 

roorteen  new  "boilers  were  bought  for  pile-drivers  during  the  year,  of  which  8 
vera  expended  ^n  building  pile-drivers  Nos.  9,  12,  13,  14,  21,  22,  23,  and  24. 

These  boilers  were  each  18  feet  by  36  inches,  with  two  13-inch  flues. 

These  pile-drivers  were  also  equipped  with  Mundy  hoisting  engines  and  (Gordon 
force  pnmps. 

The  ot'bcr  6  boilers  are  14  feet  by  42  inches,  with  4  flues,  each  10^  inches  diam- 
eter, and  are  designed  to  replace  the  boilers  retired  from  drivers  Nos.  1  to  6. 

The  hoisting  engines  have  two  7i-inch  by  10-inch  cylinders,  a  14-inch  drum  with 
vood  frictions,  foot  brake,  and  3  independent  winch  heads. 

The  pumps  have  10  by  10  inch  steam  and  6  by  10  inch  water  cylinders  with  a  5-inch 

WMly  pipe. 

The  5  pairs  of  steel  leads  prepared  for  setting  up  during  the  spring  of  1893  were 
nsed  on  drivers  Nos.  8, 11, 17,  20,  and  22.  They  were  42  feet  high,  of  3-inch  by  i-inch 
Z-bars,  with  a  9-inch  by  ^-inch  plate  between  them  riveted  together,  tnus: 

llie  lined  space  being  filled  with  yellow  pine. 

ITie  pair  built  the»previou8  year  on  No.  17  were  put  together 
J'ithoiit  the  9-inch  web  plate  and  were  so  badly  bent  by  the 
oammer  that  they  were  taken  down  and  replaced  by  a  pair 
^ith  the  web. 

Seven  other  pairs  were  also  riveted  and  set  up  on  drivers 
a'os.9,  12, 13, 14, 21,  23,  and  24,  all  with  side  braces  of  3i-inch 
S^pipe  and  rear  braces  of  7-inch  by  i-inch  channel  beams,  k^ 
^hile  the  platforms  are.snpported  by  3  by  4  inch  angle  irons. 

These  leads  were  also  stiffened  by  yokes  of  12-inch  by 
fioch  iron  riveted  to  the  leads  on  each  of  the  3  lower  plat- 
forms, j 

The  eflfecttve  plant  was  increased  during  the  year  by  the_  y . .  il 

piirchase  of  11  new  pile-drivers,  numbered,  consecutively, "  *  ' 
from 25  to  35.  These  were,  built  by  contract  in  St.  Louis  and  delivered  early  in  Jan- 
P^^i  18d4.  They  were  outfitted  and  prepared  for  service  at  the  engineer  depot  dur- 
ing JanuBry  and  February.  These  drivers  are  sii^ilar  to  those  fitted  up  at  the 
•  wpneer  depot  during  the  year,  except  that  the  jet  pump  is  a  Hooker  No.  12. 

The  condition  of  the  drivers  at  present  is  as  follows: 

^x  (Nos.  1  to  6)  dismantled. 

Three  (Nos.  10, 16, 19),  old  machinery  moved  to  new  hulls,  but  not  complete. 

j^hree  (Nos.  7, 15, 18),  old  machinery,  wooden  leads  on  hulls,  built  in  1891. 

I^«(No.  17),  old  machinery,  steel  leads  on  hull,  built  in  1891. 

Th'ce  (Nos.  8, 11, 20),  old  machinery,  steel  leads  on  new  hulls. 
,  %ht  (Nos.  9, 12, 13, 14, 21,  22,  23,  and  24),  with  new  hulls,  steel  leads,  Mundy  hoist- 
"  J  engines,  and  Gordon  jet  pumps. 

£j^^'cn  (Nos.  25  to  35),  same  as  the  above,  but  with  H«)oker  pumps. 

Jhislist  shows  26  drivers  available  for  service,  which  will  be  increased  to  35  by 
^JJ8  the  hulls  and  machinery  now  on  hand. 

•'j'^'^ci'ioate. — The  hull  of  derrick  boat  No.  1  was  retired  and  replaced  with  one 

the  Hew  hulls  built  for  pile-drivers,  and  the  boiler,  which  was  that  of  pile-driver 

^^  ^as  replaced  by  that  taken  from  No.  9. 

V^rrick  boat  No.  2  was  built  during  the  winter,  the  hull  of  pile-driver  No.  4, 


built 


iQ  the  spring  of  1891,  being  docked  and  repaired  during  the  winter  for  thnt 


PQrp<)^  It  has  a  double-drum  Crook  hoisting  engine  with  two  7  by  10  inch  cylin- 
an?'*^®  boiler  from  pile-driver  No.  13,  and  a  tierrick  48 feet  hiirh,  set  up  with  sheer 
*°j8tiff  legs  of  5-inch  gas  pipe,  and  a  boom  42  feet  long  of  two  7-inch  channel  beams. 
.p*''y«».— Two  out  of  the  6  model  barges  built  under  contract  by  Clements  Bros., 
yj  "sducah,  Ky.,  were  received  during  June  of  last  year,  and  the  other  4,  Nos.  116  to 
^^^'^ere  received  during  the  summer. 

There  were  also  received^luring  the  fiscal  year  7  barges,  Nos.  120  to  126,  built  by 
Coflin  &  Son  at  Cincinnati,  Ohio. 

Six  barges,  Nos.  127  to  132,  built  by  D.  S.  Barmore,  at  Madison,  Ind.,  and  6  barges, 
/»os.]33  to  138,  built  "by  the  'Howards  at  Jefiersouville,  Ind.  These  barges  arc  all 
J35  feet  long,  28  feet  wide,  5  feet  deep,  built  full  model.  They  were  all  equipped  at 
the  cu<>ineer  depot  with  iron  pumps  and  ovcrttpw  pipes. 

Quarter  hoaU, — Quarter  boats  Nos  1  to  6  were  received  from  Cincinnati  during  the 
(int  half  year. 
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These  were  all  135  feet  lou^,  30  feet  wide,  aud  3  feet  11  iiMshesdeep,  with  ^^^j^ 
feet  long,  24  feet  wide,  and  two  stories  high,  furnishing  quarters  for  144  -^^    ^ 
besides  26  foremen  and  kitchen  crew.  ^  ^ 

They  were  equipped  with  iron  pumps,  cross  bulkheads,  lockers,  coal  hox^^^^^^ 
hatch  hoods.    Nos.  1, 2,  and  3  were  supplied  with  the  necessary  outfit  and  8^^ 
for  service  in  the  fall,  but  Nos.  4, 5,  and  6  were  not  outfitted  until  March,  1891.  ^^ 

Four  more  quarter  boats  of  the  same  size  (Nos.  7  to  10)  were  received  daiiif^i^i 
spring  from  the  Howards  at  Jefferson vi lie  and  were  supplied  with  iron  pninp^ 
had  not  been  put  into  service  at  the  end  of  the  year.  >^9 

Office  and  survey  boats, — Three  office  and  survey  boats,  Nos.  1, 2,  and  3,  built  bf  ^. 
Diamond  Jo  Lino  Steamers  Company  at  Dubuque,  Iowa,  were  received  attbeel^ 
neer  depot  during  August  and  September.  m 

They  are  135  feet  long,  26  feet  wide,  and  3^  feet  deep,  with  a  cabin  109  feet  Id*^^ 
an<l  9^  feet  high.    Tliey  were  provided  with  pumps,  hatch  hoods,  lockers,  etc.,ii^ 
seut  out  for  service  in  .September. 

Quarter  harijes. — Quarter  barges,  Nos.  ^,  26,  and  27,  were  pulled  out  on  the  vayss^ 
the  depot  in  December.  Nos.  25  and  26  were  repaired  during  the  winter  and  lsaneh«d 
in  Mafch,  but  No.  27  had  not  been  calked  at  the  close  of  the  year. 

The  work  done  upon  these  barges  consisted  in  renewing  the  top  sides,  stems,  chocks, 
nosing,  aud  plank-sheer. 

Machine  shop. — The  machine  shop  was  supplied  during  the  year  with  a  20-iiidi 
drill  press  and  a  machine  cutting  and  threading  pipe  ftom  1  to  4  inches  in 
diameter. 

Hwall  boats, — The  plant  was  increased  during  the  year  by  the  purchase  of  229  flats. 
Of  this  number  179  were  decked  fiats  40  feet  long,  16  feet  wide,  and  2^  feet  deep. 
Forty  were  deckei)  flats  35  feet  long,  10  feet  wide,  and  23  inches  deep,  and  the  other 
10  of  the  same  size,  without  decks. 

Twenty-eight  of  the  large  flats  were  equipped  with  ways  for  building  mattresses, 
and  16  of  these  with  Providence  power  capstans,  siz&A. 

Thirty  new  skifl's  aud  10  yawls  purchased  during  the  spring  were  paintod. 

Dtrrieks.^X  derrick  50  feet  high  for  the  quarry  was  prepared  for  setting  up,  sod 
a  fire-bed  boiler  put  together  ready  for  use  and  shipped  to  8te.  Oenevieve. 

Tools  and  appliances. — Tools  and  appliances  were  constructod  as  required,  inelnd- 
ing  25  truck  and  3(»  stone  boxes  for  use  at  the  (|uarry. 

Jioardittg  outfit. — This  outfit  was  increased  during  the  year  by  the  construction  of 
5  iee  chests,  2  large  ice  boxen,  25  by  9  by  7  feet,  built  on  pile-driver  hulls,  58  UMmdry 
boxes,  65  mess  tables,  114  benches,  and' 50  meat  boxes. 

Engineer  depot. — The  value  of  grounds  and  Imildings  at  the  depot  was  increased  by 
the  following  work  done  under  contract  during  the  fall.  The  Arsenal  street  water 
main,  which  teruiinated  at  the  Iron  Mountain  Railroad,  was  extended  down  throuj^ 
the  yard  to  within  150  feet  of  its  lower  end,  a  distance  of  870  feet.  I'he  main  osed 
for  this  exteuHion  was  6  inches  diameter,  with  3  fire  plugs  so  located  that  a  strean 
of  water  can  be  thrown  over  any  building  in  the  yard  with  100  feet  of  hoee,  whieh, 
with  a  nozzle  attached,  is  kept  coupled  to  each  plug. 

The  fence  on  the  west  side  of  the  yard  was  covered  with  corrugated  iron,  No.  30 
gauge,  and  No.  27  gauge  was  used  to  cover  the  west  sides  and  ends  of  all  the  perma- 
nent buildings  near  the  railroad. 

Ways. — Ways  for  pulling  out  plant  were  built  during  the  fall,  the  bank  beisf 
graded  for  tliis  purpose  for  a  distance  of  140  feet,  beginning  about  160  feet  below 
the  platform. 

The  slope  adopted  was  about  1  on  4,  and  the  dirt  was  removed  by  scrapers  to  tlie 
depression  next  the  wall,  which  was  tilled  to  a  34-foot  stage. 

The  way  pieces  were  of  8  by  8  inches  yellow  pine,  12  feet  apart,  on  posts  set  4 
feet  deep  and  6  feet  apart.  The  way  pieces  extended  from  a  32-foot  stage  to  4  fost 
below  the  low  water  of  1863,  a  distance  of  174  feet. 

Tilting  tables  were  also  put  in  at  the  top  of  the  bank,  and  north  and  south  ways 
12  feet  apart  from  within  30  feet  of  the  platform  to  within  50  feet  of  the  lower  end 
of  the  yard. 

The  wa\-8  were  used  for  docking  2  steam  tenders,  3  quarter  barges,  the  machine 
boat,  derrick  boat  No.  2,  aud  2  pile-driver  hulls. 

ORDINARY   REPAIRS. 

Towboats. — Small  repairs  were  made  upon  both  towboats  during  the  year. 

The  guards  and  outriggers  of  the  steamer  General  Gillmore  were  calked  during  the 
fall  ana  new  swinging  Anders  hung  during  the  spring. 

The  pilot  house  and  furnace  of  the  steamer  General  Casey  were  repaired. 

Steam  tendei's. — The  roofs,  wheels,  aud  boiler  tubes  of  tenders  Nos.  I  and  2  were 
renewed  during  the  fall  and  a  set  of  rocking  grate  bars  put  in  the  furnace  of  each. 
They  were  docked  in  the  fall  and  were  calked  and  paintod  before  laonohing  in  tiie 
spring. 
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"^^^      ^p  sides  of  Nos.  3  and  4  were  calked  and  painted  in  the  spring,  and  their 
^»5?^*  repaired. 


Iriven. — The  top  sides  of  all  the  pile-drivers  availahle  for  aervice  at  the  begin- 
^^9  c»r  the  season  (25  in  number)  were  calked.    The  leads  of  pile-driver  No.  28 
^^o^  straightened  and  the  side  braces  renewed. 
»«r^e».— The  top  sides  of  barges  Nos.  2, 6, 8, 11, 101, 114,  and  122  were  calked  in  the 
v^  and  all  the  barges  available  for  service  (46  in  number)  in  the  spring.    These  are 
^^^redas  follows: 
SiK^t,  Nos.  2,  6,  7, 8, 29,  and  30,  built  in  1885. 
i)airteen,  Nos.  101  to  113,  built  in  1891. 
Tliirteen,  Nos.  114  to  126,  built  in  1893. 
Twelve,  Nos.  127  to  128,  built  in  1893. 

9var(er  boats. — The  rakes  of  quarter  boats  Nos.  1  to  10  were  calked  at  the  winter 
^boT  during  the  month  of  March. 

^ficeand  survey  boats, — The  rakes  of  office  and  survey  boats  Nos»  1, 2,  and  3  were 
calked  at  the  winter  harbor  during  the  month  of  March. 

Quarter  barges. — The  quarters  on  barges  Nos.  17, 18,  l!),  21, 22,  and  24  were  removed 
aod  the  barges  retired  from  service,  the  office  and  nuarters  on  Nos.  17  and  19  were 
Mt  np  on  Nob.  9  and  29,  those  on  No.  21  were  left  at  2St.  Genevieve  quarry,  the 
kitchen  and  quarters  on  No.  18  were  set  up  on  the  bank  at  the  depot,  while  the  old 
qnarter-boat  cabins  on  Nos.  22  and  24  were  removed  to  barges  Nos.  11  and  28.  The 
iop  sides  of  all  the  barses  carrying  quarters  (8  in  number),  Nos.  1,  3,  4,  5,  9,  11,  28, 
and  29,  were  calked  in  the  spring. 

Machine  shop. — The  machine  shop  was  pulled  out  upon  the  w»ys  at  the  engineer 

depot  in  the  fall,  remained  out  all  winter,  and  was  calked  thoroughly  in  the  spring. 

imall  boats. — A  pair  of  temporary  ways  were  put  in  on  the  bank  and  181  flats 

ware  pulled  out  and  blocked  up  in  November.    Eighty-four  of  these  flats  were 

oalkea  and  launched  during  the  spring. 

The  rakes  of  49  flats  were  also  calked  while  in  the  river. 

Of  the  107  flats  now  on  the  bank  at  this  place,  26  kave  been  retireil  on  account  of 


Twenty-three  yawls  and  40  skiffs  were  pulled  out  upon  the  bank  during  the  fall. 
Thirteen  of  the  yawls  and  all  of  the  skifls  were  calked  and  launched  in  the  spring. 

Ttm  skifFs  were  Jtlso  repaired  during  the  year  by  renewing  oue  or  both  sides. 

Tools  and  appliances  and  boarding  outnt  were  repaireu  and  kept  in  serviceable 
condition. 

Portable  building s.-^Stnall  repairs  and  alterations  were  made  upon  portable  build- 
ings when  required. 

A  shanty  of  6^  sections  was  set  up  and  repaired  under  the  wall  at  the  depot  for 
Brtoring  boarding  outflt. 

Engineer  depot. — A  barbed-  wire  fence  wa^  built  from  the  wall  to  the  rivt-r  at  both 
ends  of  the  yard. 

The  blacksmith  shop  aud  bqth  warehouses  were  repaired  and  supplied  with  large 


The  shipping  platform  was  extended  about  60  feet  during  the  fall  for  greater  con- 
venience in  shipping. 

Funr  clumps,  of  3  piles  each,  were  driven  for  moorings  along  the  river  front. 
Coal. — Three  large  flats  containing  about  41,000  bushels  of  coal  were  unloaded  upon 
United  States  barges  during  May  and  June. 

Clevises. — Clevises  were  fabricated  as  required  upon  the  works  of  construction,  854 
l»ein|(  made  during  the  year.  A  large  number  were  also  purchased  when  they  were 
zeqnired  faster  than  they  could  be  made  here. 

liAterial  of  all  kinds  and  snbsistencestorefl  were  received  and  shipped  as  required. 
Very  respectfully,  your  obedient  servant, 

C.  D.  Lamb, 
^'v/j«rifi  (eniieft^ 
Mai*  Chas.  J.  Allen, 

Carps  of  Engineers f  U.  S.  A, 
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DETAIL    CONSTRUCTION    ACCOUNT. 


Cost  of  works  at  Rorsetailf  CarrolU  Island,  Ikoin  Hollows  (east  and  west),  PnUiiffkt, 
Chesley  Island,  Rush  Tower,  and  Fort  Chartres  during  fiscal  year  ending  June  SO,  1894. 


Labor,  plant,  and  material. 


Labor,  snperintendenoe,  etc. 

U.  S.  Engineer  Oflioe 

General  expense 

Surveys 

Care  of  plant 

Care  of  material 

Steamer  Gen.  Gillraore 

hteamer  Gen.  T.  L.Owey 

Steam  tenders 

Quarter  barges 

Quarter  boats 

Oflice.aiid  survey  boats 

Pile-drivers 

Small  boats , 

Portable  quarters 

Supply  depot 

Ways  (supply  depot) 

Machine  soop 

Tools  and  appliances . . .  *. 

Boarding  outfit 

Ollice  furniture 

Subsistence 

Brush , 

Piles 

Stone 

K»»po 

Wire 

Iron . 


Nails 

Spikes 

Bolts 

Clevises 

Lumber 

Oakum 

Coal 

Coal,  bUftcksuMth's 

Ice 

Miscellaneous  material. 


Hurdles. 


ProtecUon. 


Total. 


Total 


$117,322.36 

$18,283.01 

$135,005.37 

10.402.92 

1,386.21 

11.789L13 

9, 126.  68 

1,002.09 

10.120.37 

7, 743. 79 

2,066.88 

9, 800.97 

11,557.91 

637.98 

12,195.9 

1,882.66 

230.31 

2,11&07 

2.498.02 

770.50 

3,2S&» 

3, 163. 43 

3.163.43 

8,087.48 

245.75 

3.333.21 

4.254.80 

642.51 

4.897.31 

1,725.81 

48.51 

1,774.32 

1,161.87 

89.60 

1,201.M 

13.041.53 

493.68 

13,535.2] 

18. 046. 22 

616. 57 

18.6«L79 

1,640.28 

365.04 

2,006.32 

2.064.87 

324.42 

2,889.2R 

335. 50 

104.65 

440.  U 

261.69 

81.58 

343.27 

2.967.68 

395.76 

8,383.44 

4. 013. 5:) 

884.26 

4,397.n 

82.33 

10.96 

93.23 

37. 517. 29 

4.409.66 

41,996.34 

86, 431. 71 

0, 446. 71 

42, 8m  43 

67, 774. 10 

57,77iH 

62,2M.52 

29, 542. 96 

9l,7»7.48 

2,351.00 

217.00 

2.568.00 

3, 080. 64 

431.07 

3,51131 

33.94 

33.94 

496.62 

71.50 

56&U 

1, 150. 49 

106.00 

1,256.43 

660.58 

661  se 

1,098.80 

1,0H.80 

301.39 

20.00 

321.39 

11.72 

1.30 

13.03 

7,077.00 

352.80 

7,429.81 

2.09 

2.99 

3,184.44 

&6L33 

3,605.77 

1, 879. 39 

120.71 

2.000.10 

431,644.10 


70,408.59  I    502,052 


Distributed  as  follows : 


Locality. 


Horsetail 

CarroUs  Island 

Twin  Hoflowft,  west  side. 
Twin  Hollows,  enstside. . 

Pulltight 

Chesle V  Island 

Kush  I'ower 

Fort  Chaitres 


Total. 


Hurdles. 


Liueai 
fpet. 


Amount. 


4.340 
2,260 
2,900 


7,470 


U9,816.80 


400 
9.550 


26, 920 


$69,<613. 60 
36. 250.  40 
46,  516. 00 


6,416.00 
153, 029. 30 


431, 644. 10 


Protection. 


Square 
feet. 


372,000 


305, 859 

9. 420 

33,240 

65,125 

293.640 

208.  770 


1,288,054 


Amount. 


$20,348.40 


16,  730. 49 

515.27 

1,818.23 

3,562.33 

16.  062.  11 

11.  371. 76 


70, 408.  50 


ToUL 


$89,962.00 

36.250.40 

63,246.49 

515.27 

121, 637. 03 

3.562.33 

22. 47a  11 

164,401.06 


502,052.69 
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C!on»triictlon  accounij  showing  cost  oj  work,  to  June  SO^  1894, 


Name  of  work. 


■otection. 


protectioD 

iLbutu 

;e  St.  Louis 

tkes  1  to  5  inclusive 

rainiug  wall 

unllea 

kank  nrotectiou 

hurdles 

prest  side,  hurdles 

west  side,  bank  protection 
Mist  side,  bank  protection . 
es  


protection 

»riniary  hurdle . . 
Muik  protection . 

hurdles 

bank  proiection 

rdles 

nk  protection  . . . 
I,  hurdles 


rdles 

nk  protection 

am 

vest  side,  hurdles 

•ast  side,  bank  protection 


hnnUes 

k  protection 

Jam 

bank  protection. . 

like  Xo.  1 

lanis  1  and  2 

urdles 

primary  hurdles . 
tection 


Expended. 


Prior  to 
July  1. 1883. 


$96,803. 

36,  341. 
145, 048. 

42. 599. 
119,  958. 

58,  455. 
225,066. 

81.253. 
548,  834. 

40, 993. 

4.093. 

269, 095. 

31.  370. 
128,  920. 
394, 279. 


63 
8ft 
94 
06 
21 
54 
31 
28 
08 
55 
58 
64 
55 
30 
35 


7,166. 

84, 258. 

27, 808. 

70, 3.54. 

365,  803. 

7,569. 

177, 964. 

44,296. 
128, 056. 
211,851. 

66, 250. 

30, 812. 

72,  851. 

28, 475. 

24,463. 

47, 171. 

60,465. 
5, 053. 

45, 129 

65, 871. 

66, 526. 

33,436. 

31, 930. 
160, 439. 


24 
76 
61 
22 
33 
58 
24 
02 
65 
90 
72 
86 
69 
12 
85 
06 
62 
91 
40 
17 
88 
37 
18 
82 


During  fiscal 
year  ending 
^une30, 18iM. 


$69, 613. 60 

20,  348. 40 

36, 250. 40 

46, 516.  00 

16,  TM.  49 

515. 27 

119, 818. 80 

1.818.23 


3, 562. 33 


6,  416. 00 
16, 062. 11 


153, 029. 30 
11.371.76 


4,098,125.07  i      502,052.69 


Total  cost  to 
Junb  30, 1894. 


$96, 8a3. 63 

36.  341. 85 
144, 048. 94 

42, 590. 06 
U9,  958.  21 

58. 455. 54 
225,066.31 

81,253.28 
618. 447. 68 

61, 341. 95 

40, 343. 98 
315. 611. 64 

48,101.04 
129, 439. 57 
514,098.15 

1. 818. 23 

7. 166. 24 
84.258.76 
27. 808. 61 
73, 916.  55 

365. 803. 33 
7.  569. 58 

177,964.24 
44,  296.  02 

128.  056. 65 

218,  267.  90 
82.  312. 83 
36,  t<12.  86 

225, 883. 99 
33, 840. 88 
24.463.85 
47,171.06 
60, 465.  62 
5.  053.  91 
45, 129.  40 
65.871.17 
66. 526. 88 
33,  436. 37 
31,930.18 

160.439.82 


4, 600, 177. 78 


Properiif  account. 


MS  of  property. 


Umore... 
L.  Casey 


y boats 


rs. 


ei>ot) 


utces 


ents 

)paratas. 


Value  Juh' 
1, 1893. 


$10, 871. 98 


4, 582. 37 
10. 060. 38 
76. 684. 51 
17, 166. 81 

1, 733.  33 


31,533.55 
1,500.00 


12, 269. 99 

7,061.18 

100.75 

3. 105. 50 


1, 943. 60 

6.  734.  79 

11,896.96 

^61.27 

li34.08 

257.14 


198, 668. 19 


Purchases, 

additions,  and 

repairs. 


$25, 650. 11 
86, 346. 97 

2, 039. 03 
12, 649. 92 
^4),  475. 89 

4,  957.  98 

61,990.81 

13,686.50 

102, 097.  35 

4,212.90 

1,011.50 
69, 498. 95 

2,  634.  03 


3,  564.  04 

4.421.27 

437. 03 

12, 685. 49 

19, 132.  3?. 

175.  50 

1.387.40 


Expenses  and 

deteriora- 
tion charged 
toworlisof 
improvement. 

$22, 810. 20 

11,421.27 

6,621.40 

2, 383. 39 

18. 402. 59 

5. 048. 16 

2, 625.  55 

1,360.50 

15, 052. 15 

839.25 


449, 061. 00 


20. 192. 97 
3,783.00 

190.75 
2, 389.  29 

836.20 

790.56 

6. 076.  36 

5, 655. 26 

93.29 

111.22 


127,648.45 


Value  June 
30, 1894. 


$13, 711. 89 
24, 925. 70 


20,326.91 

138, 097. 81 

16. 176. 63 

51, 104. 59 

12.  326.  00 

118. 57rf.  75 

4, 873. 65 

1.011.50 

61. 575. 97 

5, 902. 21 


4,280.25 

8, 584. 98 

1,  590. 07 

13,  343. 92 

25,874.03 

533.48 

1, 910. 26 

257.14 


520, 085. 74 
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Material  account. 


Class  of  material. 


Sobaistence. 

Brush  

Pilea 

Stone 

Itoiie 

Wire 

Iron 


Nails 

Spikes 

^Its,  screw 

Bolts,  assorted 

Clevises 

Lumber 

Oakum 

Coal 

Coal,  blacksmith's 

Ice 

Material  miscellaneous 


ToUl 


Value. 


July  1, 1893. 


Purchased. 


$270.77 

641.66 

11,250.93 

47.59 

3, 361. 46 

542.38 

442.87 

1, 297.  91 

37.42 


1, 116. 44 
242.44 


5.07 
'i6,'S8i.'82 


29,738.76 


$58,686.22 

45,032.82 

68,641.10 

92,375.29 

5,594.20 

3,974.62 

1,877.84 

471.88 

1,873.05 

445.91 

208.78 

1,721.92 

8,003.34 

1, 141. 20 

20,580.03 

313.94 

5, 250. 78 

28,723.88 


834,816.25 


Expended  and' 

charged  to 

works  of 

improvement. 


$57, 100. 23 

42,878.42 

68, 121. 10 

91,823.10 

2,740.80 

3,521.31 

3,083.33 

696.06 

1.863.69 

1,113.96 

183.31 

1,008.80 

6. 493. 31 

753.49 

17,695.90 

257.64 

5, 250. 78 

32,240.13 


326,415.27 


Value  on 

hand  June 

30.18M. 


$1,485.» 

2,164.40 

790.97 

1,O01S 

14,104.31 

500.98 

2,15&9r 

811^13 

952.33 

628.87 

62.89 

683.12 

2.62&«7 

630115 

2.884.13 

61.37 

"7."oi5.'o7 


88,139.74 


COMMERCIAL  STATISTICS. 


Jteceipta  and  Bhipments  at  St.  LouiSj  Mo,,  during  the  yean  1890,  1S91,  1S9S,  189S. 


Articles. 


Barbed  wire  ores  and  metals 
(pig  and  manufactured).. 

Cement 

Coal  and  coke 

Cotton  (and  products) 

Groceries  and  dairy  prod- 
ucts   

Hay,    seed,    grain,    flour, 
meals,  etc 

Juto 

Live  stock  and  products. . . 

Lumber 

Merchandise  and  sundries. 

Veet^tables.  .* 

White  lead,  oils,  etc 

Wines  and  liquors 

Wool 

Total 


Receipts. 


1800. 


Ton», 
21.782 
15,892 
81,565 
4.230 

8,262 

92,914 

235 

17,347 

132.940 

284,689 

3,530 

204 

60 

180 


1891. 


Ton: 

13,  741 

18,621 

55,080 

2.946 

7.604 
96,526 


15, 217 

142, 090 

234, 817 

4,110 

63 

121 

304 


663,730  I  582,140 


1892. 


Toru, 
16,768 

1,238 
85,547 

1.462 


1893. 

ToiM, 

11,357 

U429 

23,180 

903 


Shipments. 


1890. 


18,383  '    22.868 
76,376       77,709 


14,953 

159, 140 

310, 370 

2,558 

12 

64 

329 


13.  392 

126, 510 

304,099 

5,440 

68 

181 

269 


687,200  ;  599,405 


Tfnu. 
8,945 


734 
527 

.7,428 
440,728 


18, 379 

8,526 

117.806 

1,739 

1,379 

668 

3 


601.862 


1891. 


Tofu. 
4,802 


148 
38 

9,675 
377,416 


15,166 

6.245 

05,842 

1,435 

1,555 

590 

18 


512,930 


1892. 


Tona. 
8,574 


10.504 
22 

IS.  919 
814.336 


10.040 

7.000 

138.250 

2,132 

1.786 

631 

21 


1893. 


7,912 


28.874 
19 

U.78I 
274,201 


7.631 

6 

96,6B» 

3.210 

1.S13 

6,038 

8 


502.215  .    436,900 


Transferred  hy  ferries  across  the  river  at  St,  Louis. 

Tons. 
1890 3,052,166 

1891 3^268,753 

1892 2,765l»7 

1893 51829;  063 

Shipments  down  the  riverfront  landings  between  St.  Louis  and  Cairo  during  the  years  1890, 

1891,  1898,  1898. 

Grain,  including  Hour,  mealR,  etc. :  Xou. 

1890 34^367 

}891 25^ 

1893 21,294 
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EECAPITUIiATIOir. 


1890. 

1801. 

1892. 

1803. 

Baoeipta  aaxd  ahipmenta  at  St.  Lonis • 

TrMiAf^FrfMl  bv  terries  at  St.  Lonis. 

Tom. 
1,265.502 
3, 052, 166 
84,267 

Tons, 
1.105,070 
8.268,753 
20.353 

Tons. 
1, 180, 415 
2,760,187 
18,090 

Tont. 
1. 036. 305 
2, 820, 053 

Shipped  tttna  landiiigs  betweoi  St.  Louia  and  Cairo. 

21,204 

Total 

4,352,025 

4,  894, 1?6        3-  MM.  S02 

3, 886, 662 

List  of  Bteam-poufer  boats  that  arrived  at  St,  Louia  during  the  year  189S, 


Sise  of  iRMita. 


Under  500  jjjoas  tona 

Between  6w  and  1,000  groaa  tona. 

Orer  1,000  groes  tons 

Tooaage  and  size  unknown 


Total. 


Draft. 


Boats. 


Feet. 
2.5  to  0 
4  8 

6. 7       "9. 5 


65 
21 
14 

17 


Times  ar- 
rived. 


1,042 

1,200 

355 

35 


117 


2,682 


List  of  barges  and  sootcs  that  arrived  at  St.  Louis  during  the  year  I89S, 


Under  500  tons 

Between  500  and  1,000  tons . 

Orctr  1.000  tons  

Tonnage  and  size  unknown 


Total. 


Draft. 


Feet. 
3. 5  to  8 

5.2  8 

5.3  0 


Barges  and 
scows. 


28 

15 

64 

164 


271 


Times 
arrived. 


133 

43 

368 

508 


1,142 


ZAsi  of  steamers  and  barges  permanently  and  temporarily  enrolled  at  the  port  of  St,  Louis 

on  December  31,  1893, 


PermAoently  enrolled : 

(wood) 

(wood) 

(iron) 

P«nnanentl.T  licensed: 
Sterna,  under  20  tons. 
BainKee,  under  20  tons 
ita.  under  20  tons 
• 

Ozand  total 


Vessels. 


07 

84 

4 


Gross 
tonnage. 


7  I 

3 

1 


40.274.52 

81, 188. 01 

1,600.20 

138.47  I 

35.  72  ; 

Ji.  24 


Net 

tonnage. 


30,646.36 

81. 007. 17 

1,630.82 

00.10 

35.72 

5.24 


106     I'A  332.-^5  ,     122,523.41 


X3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI. 

St.  Loais  Harbor  has  a  length  of  about  18  miles,  being  divided  into 
two  nearly  equal  parts  by  the  Eads  bridge.  The  upper  portion  of  the 
barbor,  between  this  bridge  and  the  northern  limits  of  the  city,  is 
about  10  miles  in  length.  About  3  miles  above  the  Eads  bridge  is 
toe  Merchants  bridge.  The  lower  portion  of  the  harbor,  included 
between  the  Eads  bridge  and  Biver  Des  Peres,  is  8  miles  long.  A  good 
depth  of  water  and  accessible  landings  exist  in  this  lower  part  of  the 
harbor,  and  a  sufficient  depth  is  found  above  the  Merchants  bridge. 
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Between  the  Merchants  and  Bads  bridges,  however,  there  existed  mid- 
dle bars,  and  also  shoals  near  the  Illinois  shore,  which  interfered  with 
navigation. 

Appropriations  for  improvement  of  St.  Louis  Harbor  had  been  made 
as  early  as  1836,  and  a  longitudinal  stone  dike  was  built  at  that  time 
near  the  head  of  the  p^-esent  works  by  Oapt.  R.  E.  Lee,  Corps  of  Engi- 
neers. Other  work,  done  in  later  years  by  the  United  States,  consisted 
in  the  building  of  stone  and  brush  dikes  generally  normal  to  the  direc- 
tion of  the  current,  in  the  closing  of  Gahokia  Chute,  and  protection  of 
the  bank  in  Sawyer  Bend. 

The  river  and  harbor  act  ot  Congress  approved  September  19,  1890, 
contained  an  appropriation  of  $182,000  for  improving  harbor  at  St. 
Louis,  Mo.,  and  the  officer  in  charge,  in  submitting  a  project  for  its 
expenditure,  recommended  that  the  money  be  applied  to  the  portion  of 
the  harbor  between  the  Eads  and  Merchants  bridges     The  approved 
project  consisted  in  the  contraction  of  the  river  by  a  system  of  hurdles 
along  the  Illinois  shore  for  a  distance  of  13,000  feet  to  a  width  of  2,000 
feet,  with  a  view  to  removing  the  bars  which  then  existed  and  which 
interfered  with  navigation  at  low  stages  of  the  river,  and  also  to 
improve  the  ferry  landings  on  the  Illinois  shore.    The  object  of  the 
hnrdles  was  to  cause  deposits  of  sediment,  and  thus  build  up  a  new 
bank  out  to  the  line  desired.    They  were  12  in  number,  and  spaced 
1,000  feet  apart.    The  hurdles  were  trom  325  to  2,075  feet  in  length, 
each,  and  were  constrncted  as  follows  : 

The  piles  were  driven  in  two  rows  20  to  27  feet  apart,  the  distance 
varying  with  the  depth  of  water.  The  upper  or  drilt  row  was  composed 
of  three  pile  clumps  spaced  12  feet  apart  with  a  stringer  bolted  to  them 
on  the  downstream  side.  The  piles  in  the  lower  or  hurdle  row  were 
driven  6  feet  apart  with  a  stringer  bolted  to  them  on  the  upstream 
side.  Brace  piles  for  this  row  were  driven  every  12  feet  with  their 
tops  bolted  to  the  stringer.  The  river  ends  of  the  hurdles  were  further 
strengthened  by  cross  stringers  bolted  to  the  stringers  of  each  row. 

The  drift  row  was  carried  to  the  25  and  the  hurdle  to  the  20  foot 
stage  above  low  water  at  St.  Louis,  rising,  however,  with  the  river 
above  the  20  foot  stage.  For  a  length  of  1,900  feet  at  the  shore  ends 
of  Nos.  1,  9,  10,  and  11  only  the  hurdle  row  was  driven,  the  depth  of 
water  not  requiring  the  drift  row. 

The  woven  foundation  mattress  of  willows  was' 65  feet  in  width, 
extending  that  distance  below  the  drift  row  by  which  it  was  supported 
during  construction.  It  was  placed  before  the  hurdle  row  was  driven. 
Mattresses  200  feet  long  by  80  in  width  were  placed  at  each  end  of  the 
hurdles  for  protection  against  scour.  Riprap  was  also  used  ^t  the 
shore  ends.  Wattling  the  hurdle  row  with  willows  and  sinking  the 
drift  wood  where  collected  comi>leted  the  construction  of  the  hurdles* 

The  hurdles,  which  were  built  in  depths  of  2  feet  to  36  feet  of  water, 
were  all  completed  by  July  1,  1892.  The  extent  of  accretion  produced 
by  them  may  be  judged  by  the  following: 

Soundings  taken  June,  1892,  showed  a  fill  of  8  feet  by  a  width  of  400 
feet  at  No.  1  hurdle,  15  feet  by  a  width  of  600  feet  at  No.  6  hurdle,  W 
feet  by  a  width  of  COO  feet  at  No.  11  hurdle,  or  an  average  of  about  12 
feet  ove»  an  area  of  about  160  acres.  The  filling  has  increased  yearly; 
by  December,  1893,  it  covered  the  outer  half  of  the  areas  inclosed  by 
the  hurdles;  the  depth  of  fill  at  No.  1  was  10  feet;  at  No.  11, 15  feet; 
between  hurdles  6  and  7  it  was  26  feet.  The  areas  near  to  the  original 
shore  line  have  also  been  filled,  but  not  to  such  an  extent  as  have  the 
outer  areas. 
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le  navigable  depth  in  the  channel  of  the  harbor  betwen  the  hurdles 
the  opposite  wharf  line  of  St.  Loais  was,  in  December,  1893, 11 
wlien  the  river  stood  at  zero  on  the  gauge,  and  which  stage  is  4 

below  standard  low  water. 

mount  expended  to  July  1, 1892,  $150,530.21. 

he  sum  of  $231.82  was  expended  during  the  past  fiscal  year  for 

trey  of  the  channel. 

To  farther  appropriation  is  needed  for  this  work. 

Vith  the  balance  ($31,007.93)  remaining  from  the  appropriation  of 

O  it  is  proposed  to  repair  damage  that  may  occur  to  the  hurdles 

m  ice  and  drift  and  to  extend  them  whenever  found  necessary  to 

so. 

Che  commercial  statistics  will  be  found  in  the  report  on  improve- 

mt  of  the  Mississippi  River  between  the  Ohio  and  Missouri  rivers. 

Appropriation  made  by  Congress  for  improvement  of  harbor  at  St.  LouiSj  Mo. 
r  act  of  September  19,  1890 $182,000 

Money  statement, 

nly  1, 1893,  balance  anexpended $31,469.79 

ane  30,  1894,  amount  expended  during  fiscal  year 231. 82 

Ittlyl,  1894,  balance  unexpended 31,237.97 

Fnlyl,  1894,  outstanding  liabilities 230.04 

Jnlyl,l894,  balance  available 31,007.93 


X4. 

IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

The  navigation  of  this  stream  before  its  improvement  was  under- 
taken by  the  Government  was  seriously  obstructed  by  snags,  logs,  and 
'filing  timber,  and  at  times  almost  suspended  on  account  of  numerous 
^toal  crossings.  Snags  are  liable  to  be  found  after  every  flood,  which 
*bo  carries  more  or  less  drift;  the  latter  is  apt  to  be  deposited  at  the 
«ioal8  or  at  other  points,  causing  trouble  to  rafts  and  steamers. 

Improvement  by  the  Government  commenced  in  1880,  and  the  proj- 
^'t  which  was  adopted  consisted  in  the  removal  of  snags  and  logs  from 
^he  channels  and  of  leaning  timber  from  the  banks  of  the  river,  where 
^^essary,  and  in  construction  of  wing  dams  and  training  walls  to  con- 
centrate the  flow  of  water  upon  the  shoals,  and  thus  increase  the  depth 
^^er  them. 

The  estimated  cost  of  the  improvement  was  $50,000,  but  as  new 
obstructions  are  continually  forming  it  will  require  appropriations  from 
^lUe  to  time  to  keep  the  channel  open  at  low  water  after  the  principal 
^ork  has  been  done.  (Please  see  p.  1740,  Appendix  X  to  Annual 
^port.,  1892,  lines  2U24  from  top  of  page.) 

The  amount  expended  on  the  improvement  to  July  1,  1893,  was 
^7,639.40,  which  resulted  in  quite  generally  freeing  the  river  of 
bstmctions  from  its  mouth  to  Arlington,  a  distance  of  116  miles. 

At  the  beginning  of  the  fiscal  year  a  small  party  was  engaged  in 
^moving  obstructions  at  Pryors  Bend,  which  is  about  30  miles  above 
le  month  of  the  river.  Prom  Pryors  Bend  the  work  of  improvement 
as  continued  up  the  river  to  Arlington. 

BNa  94 102 
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On  August  26,  all  snags  and  overhanging  trees  which  obstructed  na 
gation  between  Arlington  and  the  mouth  haying  been  removed,  w< 
closed  for  the  season. 

Tiie  work  was  done  by  hired  labor. 

A  crab,  operated  by  a  team  of  horses,  was  employed  in  palling  sna 

Overhanging  trees  were* felled  and  cut  into- short  lengths. 

The  number  of  obstructions  removed  during  the  year  is  as  follow: 

Snags  

Rocks 

Overbaugiug  trees I 

Stamps  grubbed  out 

Stumps  cut  oft' 

Total. 1,0 

The  amount  expended  during  the  fiscal  year  was  $2,018.95,  resaltiii 
in  further  benefit  to  navigation. 

The  details  of  the  work  are  given  in  the  report,  herewith,  of  Mr.  J 
W.  Beaman,  assistant  engineer. 

The  balance  of  funds  remaining  from  the  appropriations  is  too  smal 
with  which  to  perform  any  work  of  consequence,  but  it  is  proposed 
to  apply  it  to  further  removal  of  obstructions,  or  to  repair,  where  ueedel 
existing  dams,  so  far  as  the  money  will  go. 

It  i»  reported  that  the  most  troublesome  obstruction  at  present,  st' 
low  water,  is  Baker  Shoal,  about  6  miles  above  the  mouth  of  the  rivej 
This  shoal  will  receive  attention  this  season,  and  possibly  it  may  b 
considered  advisable  to  apply  part  of  the  next  appropriation  towan 
its  removal. 

The  sum  of  $10,000  can  be  profitably  expended  during  the  fiscal  yea 
ending  June  30,  1890,  in  continuing  removal  of •  obstructions  and  t 
building  wing  dams. 

The  commerce  of  the  river  is  given  in  comparative  tables  of  statistic 
herewith,  and  to  which  attention  is  invited. 

Appropriations  made  bif  Congress  for  improving  Gasconade  River j  Miasouri* 

By  »ct  of—  _ 

JuueU,  1880 ^M 

March  3,  1881 lO.OW 

August  2,  1882 •. 10,  Off 

,Julv5,  1884 6.0a 

Augusts,  1886 7.50 

August  11,  1888 5,00 

September  19,  1890 4,  Of 

July  13.1892 4,0( 

Total -• 50,51 

Money  statement, 

July  1,  1893,  balance  unexpended $2, 8S0. 

Juiie  30,  1894,  amuunt  expended  during  fiscal  year 2, 018. 

July  I,  1894,  balance  unexpended 841. 

July  1,  1894,  outstanding  liabilities 13. 

July  1,  1894,  balance  available 829. 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 
<  Bubmitted  in  compliance  with  reuuir*  ments  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 
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REPORT  OF   MR.   J.    W.    BE  AM  AN,    ASSISTANT  RN6INKER. 

« 

Jefferson  Citt,  Mo.,  Jun^  SOy  1894, 

Major  :  I  have  the  honor  to  snbmit  the  following  report  npon  the  improvement  of 
th«  Craacouade  River,  Missouri,  for  the  fiscal  year  ending  June  30, 1894 : 

In  accordance  with  your  letter  of  instructions  of  April  28,  1893,  and  subsequent 
instractions,  a  snagging  party  was  engaged  in  the  removal  of  obstructions  to  riv6r 
navigatdon  in  the  vicinity  of  Pryors  Mill  and  B^id  on  July  1, 1893. 

From  that  point  the  work  of  river  improvement  was  continued  up  the  river  86 
^iles  to  Arlington,  on  the  »San  Frnncisco  Railway. 

On  August  16  the  party  returned  down  the  river,  removing  such  channel  and  bank 
obstructions  as  had  not  been  removed  on  the  up  trip. 

On  August  26,  all  snags  and  overhanging  trees  obstructing  navigation  between 

Arlington  and  the  mouth  of  the  river,  a  distance  of  116  miles,  having  been  removed, 

the  party  was  disbanded  and  the  property  was  stored  at  Bocks  Bar  warehouse, -and 

leflm  charge  of  a  watchman. 

Since  August  26  no  field  work  of  any  kind  has  been  done  on  the  Graseonade  River. 

The  following  is  a  summary  of  the  work  done  upon  the  Gasconade  River  between 

the  datss  July  1  and  August  26,  inclusive : 

BnagB  removed  from  the  channel 112 

Rocks  removed  from  the  channel 2 

Oveihinging  trees  felled  and  cut  into  16-foot  lengths 892 

Stomps  grubbed  out 3 

Stompe  cut  off 3 

ToUl  number  of  miles  of  river  improved  from  mouth  up 116 

In  the  prosecution  of  the  above  improvement  work  there  were  employed  a  master 
I^^ier,  live  laborers,  and  a  teamster  who  furnished  a  team  of  horses. 

The  outfit  providefl  for  the  partv  consisted  of  five  skiff's,  a  crab,  blocks,  ropes, 
ttes,  tents,  etc. 

The  power  to  work  the  crab  was  obtained  from  a  team  of  horHCS  hired  for  the  pur- 
pose. 

An  examination  of  the  several  structures  built  as  contraction  works  during  the 
previoQs  seven  years,  made  between  the  dates  Au^st  23  to  26,  inclusive,  devel- 
*^  the  fact  that  they  were  all  in  excellent  condition  and  admirably  serving  the 
purpose  fur  which  they  had  been  constructed. 

Ah  soon  after  July  1,  1894,  as  the  conditions  are  favorable,  a  party  consisting  of  a 
forenuin,  seven  laborers,  and  a  teamster,  should  be  organized  to  remove  the  accumula- 
^lons  of  snags  which  have  lodged  in  the  channel  of  the  river,  and  to  fell  such  trees 
<>Dthebauks  as  have  become  troublesome  to  navigation  since  August  26;  also  to 
niske  such  repairs  to  the  cross  and  spar  dam  at  Socks  Bar,  the  training  wall  :it 
'wnnd  Island,  and  the  cross  dams  at  reckerwood,  Hensleys  Shoal,  and  at  the  head 
*^'PO'ors  Mill  Chute,  as  the  condition  of  the  structures  may  seem  to  indicate. 

The  point  on  the  river  at  which  the  most  trouble  is  now  experienced  at  the  lower 

*t>gesof  the  river  is  Baker  Shoal,  1  mile  below  Round  Island  and  6  miles  above 

tlie  mouth  of  the  river.    A  wing  dam  running  out  from  the  left  bauk  and  a  rip  rap 

protection  opposite  such  wing  dam  on  the  right  bank  might  concentrate  the  flow 

of  the  low-water  stream  so  as  to  relieve  this  difficulty  without  any  very  extravagant 

ovtlsy  of  money. 

Other  aho:ils  farther  up  the  river  can  be  benefited  by  contraction  works  as  soon  as 
money  is  available  for  such  improvement. 

7'be  commercial  statistics  covering  the  calendar  year  1893,  and  indicating  a  com- 
merce by  steamboat  and  raft  of  22,^8.2  tons,  were  dulv  compiled  and  transmitted 
April  21. 
This  indicates  a  commercial  condition  of  the  river  very  much  better  than  during 

1«92. 

j<nch  provision  for  its  future  protection  should  be  made  as  its  value  warrants. 
ill  conclusion  it  may  be  stated  that  the  work  of  the  year  has  most  materially 
benefited  navigation,  especially  at   Pryors  Bend,  which  has  been  and  will  be  a 
point  most  tronblesome. 
Very  respectfully, 

J.  W.  BsAMAjr, 

AB9%9tant  Engineer. 
llsg.  Chas.  J.  Allkn,  « 

Cin^^s  of  Engineer 9 1  U.  S,  A, 


i 
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COMMERCIAL  STATISTICS^   GASCONADE  RIVER,  MISSOURI. 


Articles. 


Hay,  grain,  seeds,  etc 

LnmbM*,  logs,  wood,  railway  ties,  etc 

Livestock 

Produce 

Bait 

Iron,  nails,  etc 

Farm  machinery 

General  merchandise 

Total 


ISDO. 

1801. 

1892. 

Tont. 

Tons. 

Tont. 

2,058 

4.035 

1,547 

22,806 

10,646 

10,626 

200 

425 

416 

5 

67 

80 

28 

20 

23 

23 

3 

4 

115 

37 

30 

230 

216 

203 

26,083 

24,458 

12,920 

1883. 


Tont. 
3,  Mi 
17,915 
144 

135 

80 

35 

107 

561 

22,058 


List  of  iteam-power  hoaU  engaged  in  commerce  on  the  Gasconade  River  during  ike  year  189S. 


Name. 


Gasconade 

MiUBoy 

Pin  Oak 

Boyal 

Jumho  (gasoline) 


Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

107 

22 

8.3 

05 

18 

2.5 

95 

17.5 

2.2 

86.6 

24 

3 

57.5 

16 

2.75 

Gross 
tonnage. 

Tont. 
74 
70 

43.05 
44.82 


X5. 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI. 

The  project  for  improvement  of  this  stream,  adopted  in  1871,  has 
consisted  in  the  removal  of  obstructions  to  navigation,  as  snikgs  and 
leaning  timber,  and  in  deepening  channels  over  shoals  by  means  ot 
dredging,  and  the  construction  of  cross  and  wing  dams  to  concentrate 
the  water  over  the  shoal  places. 

The  original  estimated  cost  of  the  project  was  $230,000,  but  after 
that  project  was  adopted  the  extent  of  river  for  which  appropriations 
were  made  covered  more  ground  than  was  originally  considered,  aod 
for  a  number  of  years  past  no  estimate  of  cost  of  the  improvement  by- 
removal  of  snags,  shoals,  etc.,  appears  to  have  been  rendered  in  aonaal 
reports. 

The  first  efforts  at  improvement  after  the  General  Governmeat 
assumed  charge  in  1871  were  expended  in  dredging  on  the  shoals.  After 
this  the  method  pursued  consisted  in  the  construction  of  dams  and 
training  walls  and  removal  of  snags,  leaning  tiuiber,  etc. 

The  construction  of  a  lock  and  dain  near  the  mouth  of  the  river  was 
authorized  by  the  river  and  harbor  act  of  September  10, 1890.  Tlie 
estimated  cost  of  the  lock  and  dam,  as  given  in  the  Annual  Report  for 
1892,  is  $200,000. 

An  improvement  of  a  portion  of  the  river  was  undertaken  by  the 
State  of  Missouri  a  nnmber  of  years  before  the  General  Governmeut 
assumed  charge  in  1871.  This  improvement  consisted  of  wingdaiDS 
built  out  from  the  banks  to  concentrate  the  flow  of  water  in  a  narro^ 
channel  with  a  view  to  securing  an  increase  of  depth  through  scour. 
These  dams,  however,  were  not  kept  in  repair,  and  they  did  not  seciu* 
the  results  desired. 

Before  improvement  of  the  river  was  undertaken  by  the  Government 
the  channels  were  so  obstructed  by  snags,  trees,  and  shoaJs  as  to  mak6 
navigation  precarious  at  high  stages  of  water  and  almost  impossible 
in  some  portions  of  the  river  at  low- water  stage. 


APPENDIX  X — REPORT  OF  MAJOR  ALLEN.       1621 

iEvery  high  stage  of  water  carries  more  or  less  snags  into  the  channel, 
besides  causing  scour  of  banks,  resulting  in  obstructions  which  have  to 
be  removed. 

Tbe  amount  expended  by  the  General  Government  upon  the  improve- 
ment to  June  30,  1893,  was  $215,573.50.  It  resulted  in  benefiting  navi- 
gation on  the  river,  through  removal  of  snags,  leaning  trees,  shoals, 
etc,  from  its  mouth  to  Osceola,  Mo.,  a  distance  of  about  230  miles. 
The  lower  60  miles  of  the  river  were  the  most  benefited.  These 
improvements  are  not  altogether  of  a  permanent  nature  on  account  of 
formation  of  new  snags  and  other  obstructions  after  floods. 

The  work  of  the  fiscal  year  ending  June  30, 1894,  commenced  in  Sep- 
tember last,  a  party  properly  equipped  and  provided  with  boats  moving 
from  the  mouth  of  the  river  to  Mill  Shoal,  a  distance  of  about  245  miles. 
Thick  ice  forming  in  the  pools,  it  was  deemed  best  for  the  party  to  dis- 
continue work  at  that  point  and  retrace  its  steps.  This  was  done,  but 
by  the  time  the  party  arrived  at  Davis  Island  the  intense  cold  prevented  . 
farther  movement  down  the  river,  and  the  skifls  and  outfit  were  shipped 
by  rail  to  Osage  City,  where  they  arrived  on  the  7th  of  December. 

The  obstructions  removed  were  as  follows: 

Snass  removed  from  the  channel 218 

Rocks  removed  from  the  channel 21 

Overhanging  trees  felled 318 

Drift  trees  cut  up •. 267 

Stiimpe  grubbed  out 38 

Stumps  cut  off 9 

Total 871 

This  work  was  done  by  hired  labor. 
The  snags  were  removed  by  means  of  a  capstan. 
The  amount  expended  during  the  fiscal  year  was  $3,639.25.     The 
lesult  of  the  work  was  to  still  further  benefit  navigation,  especially  dur- 
ing the  low-water  season,  affording  a  ruling  depth  at  low  water  of 
probably  2  to  3  feet. 

In  addition  to  the  foregoing  work,  the  four  gauges  from  Osage  City 
toTuscnmbia  were  read  daily  and  their  zeros  were  connected  by  a  line 
oflevels. 

The  details  of  the  work  are  given  in  the  report,  herewith,  of  Mr.  J. 

^*  Beaman,  assistant  engineer  on  the  work  of  removing  snags,  trees, 

etc 

Condemnation  proceedings  for  the  land  on  both  sides  of  the  river 
^Qnired  for  the  proposed  lock  at  Brennekes  Shoal  were  brought  to  a 
<^«>8e  in  January,  1894,  and  the  sum  of  $323.85  was  paid  to  the  clerk 
®^*he  U.  8.  circuit  court  at  Jefferson  City. 

YUriug  the  month  of  June,  1894,  an  examination,  including  borings 
^ttie  site  of  the  proiwsed  lock,  was  commenced  by  Mr.  Theo.  Schoon- 
J^*ker,  assistant  engineer  on  the  construction  of  the  lock.  The  exami- 
natiim  is  for  the  purpose  of  obtaining  data  from  which  to  make  a  com- 

tjfe  ^timate  of  the  cost  of  the  structure. 
..^j^ith  the  balance,  $5,870.35,  from  the  sum  allotted  for  snagging,  etc. 
^«  sum  allotted  was  $10,000  from  the  appropriation  of  1892),  it  is  pro- 
»^^  to  further  remove  such  obstructions  so  far  as  the  money  will  go. 

The  sum  of  $65,000  can  be  profitably  expended  during  the  fiscal  year 
*^<ling  June  30, 1896.  Of  this,  the  sum  of  $10,000  is  estimated  for  re- 
'''^oving  obstructions  and  building  wing  dams  and  training  walls  where 
'^^cessary,  and  $56,000  toward  construction  of  the  lock  and  dam,  it 
^ot  having  been  considered  desirable  to  undertake  the  lock  construe- 
Qoii  until  $140,000  were  available  for  it. 


1 


I' 
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A  table  of  commercial  statistics,  to  which  attention  is  respectfiilly 
invited,  is  hereto  appended. 

AppropriaiUmt  made  by  Ckmgrms  for  imprwDing  0§age  Ri»9r, 

By  act  of— 

March  3,  1871 $25,000 

June  10,  1872 25,000 

March  3, 1873 25,000 

Juiie23,  1874 25,000 

JniielS,  1878 20,000 

March  2, 1879 20,000 

June  14,  1880 30,000 


By  act  of— 

March  3, 1881 $20,000 

August  5,  1886 10,  OW 

August  11, 1888 5,000 

September  19,  1890 55,000 

July  13,  1892 50,000 


ToUl 310,000 

Money  statement, 

July  1,  1893,  balance  unexpended $94,  426. 50 

June  30,  1894,  amount  expended  during  fiscal  year 3, 639. 25 

July  1,  1894,  balance  unexpended 90,787.25 

July  1,  1894,  outstanding  liabilities. 744.22 

July  1,  1894,  balance  available 90,013.08 


(Amount  (estimated)  required  for  completion  of  lock  and  dam 110,  000.00 
Amount  that  can  be  profi  tab  ly  expended  in  fiscal  year  ending  J  une  30, 1896    €5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 19S3. 


RKPORT  OF   MR.  J.  W.  BE  AM  AN,  ASSISTANT  BNGINKBR. 

Jkfferson  City,  Mo.,  June  SO,  1S94. 

Major  :  I  have  the  honor  to  submit  the  following  report  upon  the  improvemeDi  of 
the  Onage  River,  Missouri  and  Jvansas,  for  the  tiscal  year  ending  June  30«  1894. 

In  accordance  with  your  letter  of  instructions  of  August  ^,  1893,  a  party  wai 
organized  at  Bocks  Bar,  on  the  Gasconade  River,  on  September  5,  for  the  removal  oC 
channel  and  bank  obstructions  to  navigation  on  the  Osage  River,  Missouri  and^ 
Kansas. 

The  skiflTs  which  had  been  previously  used  in  the  improvement  work  upon  (II^^ 
Gasconude  Kiver  were  transferred  by  water  by  way  of  the  Missouri  River  to  tlft.^ 
mouth  of  the  Osage  River,  a  distance  of  31  miles. 

The  party  then  proceeded  up  the  Osage  River,  removing  snags,  telling  overhangic^l 
trecH,  and  making  nlight  repairs  to  gauges  at  Brenueken  Shoal  and  Tuscnmbis 
thcHc  points  were  reached. 

Ou  Noveml)er  24  the  work  had  advanced  to  Mill  Shoal,  245.4  miles  above  t^ 
month  of  the  river. 

On  account  of  thick  ice  forming  on  the  pools  it  was  deemed  advittable  to  disced 
tinue  work  at  this  point  and  return. 

On  the  return  trip,  begun  November  25,  overhanging  trees  between  Warsaw  s 
Osceola,  which  had  been  left  on  the  up  trip,  were  felled,  and  the  party  arrived 
Davis  Island  December  2. 

At  this  point  the  intense  cold  of  the  night  of  December  3  practically  closed  na 
gation. 

On  December  4  an  effort  was  made  to  break  the  ice  between  Davis  Island  a 
Warsaw. 

This  ])roved  to  be  impracticable,  and  the  skiffs  and  outfit  were  transported    ^'•^ 
wagon  to  the  Warsaw  Railway  depot,  a  distance  of  about  4  miles. 

In  this  transfer  two  days  were  consumed. 

On  December  6  the  plant  was  shipped  by  rail  way  freight  from  Warsaw  to  OagfT^ 
City,  arriving  at  that  point  in  good  order  December  7. 

On  December  8  it  was  transferred  by  river  to  the  stortshouse  at  Brennekes  Bho^* 

After  it  had  been  properly  stored  it  was  left  in  charge  of  a  watchman,  and  ^^ 
party  was  disbanded,  only  the  permanent  employes  being  retained. 

During  the  latter  part  of  December  the  gauges  at  Tusoumbia,  Bnrds  Shoal,  aou 
Brennekes  Shoal  were  put  in  perfect  order. 

During  the  month  of  January  no  field  work  was  dosA. 


<5 
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aiing  the  month  of  February  the  lines  bonnding  the  United  States  reservation 

rennekes  Shoal  were  rerun,  and  the  comers  on  the  right  bank  of  the  river  were 

lerly  established  and  marked  by  oak  posts  3  feet  by  8  inches  by  8  inches,  set  in  the 

md  2i  feet;  similar  posts  had  previously \»een  set  up  on  the  left  bank. 

le  gau^  at  Osage  City  having  been  put  out  of  order  by  ice,  drift,  and  a  steam- 

b  colliaion,  it  was  repaired  February  6,  and  on  Febrtary  26  its  0  elevation  was 

trmined  by  level. 

line  of  levels  was  also  run  from  Brennekes  Shoal  to  the  foot  of  Rices  Island,  a 

ance  of  about  5  miles,  to  connect  with  a  line  of  levels  which  had  previously 

1  run  between  that  point  and  White  Oak  Shoal,  a  point  23  miles  above  and  36 

sa  from  the  month  of  the  river. 

uring  the  month  of  March  no  field  work  was  done. 

urlng  the  month  of  April  a  line  of  levels  was  run  from  White  Oak  Shoal  to  Tus- 

ibia,  and  from  that  point  return  levels  were  run  to  White  Oak  Shoal;  distance 

w^een  the  two  points  24  miles. 

luing  the  month  of  May  no  field  work  was  done. 

he  field  work  of  the  year  may  be  tabulated  as  follows : 

Snagging f  etc. 

in  removed  from  the  channel 218 

cks  removed  from  the  channel 21 

erhanging  trees  felled  and  cut  into  16- foot  lengths 318 

ift  trees  cut  up  into  16-foot  lengths ' 267 

amps  grubbed  out 38 

amps  cut  off 9 

Jes  of  river  line  improved  from  mouth  up 245. 4 

fiaitges  repaired  and  tested, — Tuscumbia  gauge,  September  28,  December  18;  Burds 

loal  eauge,  December  21;  Brennekes  Shoal  gauge,  September  9,  December  28; 

•go  City  gauge,  February  6, 26. 

Trarnit  and  level  Burvegs  made, — Transit  resnrvey  of  United  States  reservation  at 

lennekes  Shoal  during  February  as  weather  permitted.    Level  survey^  Brennekes 

lOal  to  Rices  Island,  distance  5  miles,  during  February  as  weather  permitted.     Level 

Tvej  to  determine  elevation  of  Oof  gauge  at  Osage  Ci  ty  above  scale  vol  February  26. 

'▼elsurvey,  White  Oak  Shoal  to  Tuscumbia,  distance  24  miles,  April  2-25. 

In  .idditioii  to  the  above,  the  gauges  at  Tuscumbia,  Burds  Shoal,  Brennekes  Shoal, 

id  Osage  City  (distaut,  respectively,  from  the  mouth  in  miles  60,  22. 5,  8,  and  1; 

pre  duly  obKerved  at  8  a.  m.  daily. 

Hydrographs  showing  the  fluctuations  of  the  river  since  the  establishment  of  the 

•Qgoe  at  the  points  below  Tuscumbia  were  duly  transmitted  May  31. 

Force  employed,  ontfit,  etc. — The  snagging  party  during  most  of  the  season  devoted 

field  work  consisted  of  a  master  laborer,  i  laborers,  and  a  teamster  who  furnished 

t^sm  of  homes. 

I^e  ontfit  ^rovidfwl  consisted  of  five  skiffs,  a  capstan,  ropes,  blocks,  shovels,  tents, 

^'    Two  skiH's  were  also  furnished  by  employ^,  and  were  used  in  the  transporta- 

JP  of  the  outfit. 

Since  the  8th  of  December  one  man  han  been  employed  in  the  field  as  leveler, 

Uftted  as  there  was  need  by  a  laborer  in  the  work  incident  to  the  care  of  the 

y^ges  and  in  the  trauKit  and  level  work. 

lQa<lditiou,  a  gauge  observer  was  employed  iu  the  daily  obMcrvation  of  eucli  of  the 

^'gauges — four  observers  in  all. 

The  Work  of  the  year  liiia  been  in  all  respects  well  done,  and  refiects  much  credit 

^^  all  the  euiploy<^s  engaged  iu  it,  and  especially  upon  Mr.  W.  P.  Pollard,  who 

*  a<*ted  as  foreman  and  leveler. 

Ijy  the  snagging  operations  the  channel  has  been  rendered  navigable  by  boats 
^  ^ft,  and  since  work  ceased,  December  8,  no  trouble  has  been  experienced  on 
<^UDtof  snags  or  overhanging  trees  obstructing  the  way.  With  3  feet  of  water 
(he  shoals,  steamboats,  and  with  2  feet  of  water  on  the  shoals,  steamboats  accom- 
'^ied  by  barge,  and  with  1  foot  of  water  on  the  shoals  rafts  of  railway  ties  easily 
^"gate'the  river. 

IMPROVKMKNT   WORK    FOR   NKXT   FISCAL    YKAR. 

^he  work  of  the  fiscal  year  beginning  July  1,  1894,  will  involve — 

'  The  removal  of  snags  and  leaning  trees  from  the  highest  point  on  the  river 

^bed  by  steamboat  navigation  to  the  month,  in  the  vicinity  or  250  miles  of ^ river 

*  The  repair  of  a  break  in  the  dam  at  Round  Bottom  Shoal,  26.2  miles  above  tho 
.'ith  of  the  river.     Of  this  break  serious  complaint  has  been  ma^^  \^^  T^^fi.\ii«i^ 
^t  tends  to  draw  away  much  of  the  chaunel  water,  and  alao  tbexatXa  x^i<&\n»K\N«A 
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3.  The  repair  of  similar  works  whioli  may  need  attention  at  inconsiderable  expense. 
A  party  organized  as  was  the  party  of  the  present  year  can,  after  the  completion  of 
the  work  on  the  Gasconade  River  from  the  month  to  Arlington,  have  its  outfit  shipped 
from  Jerome  (the  railway  station  on  the  left  bank  of  the  Gasconade  River,  and 
opposite  Arlington)  to  Osceola,  and  the  work  of  improvement  can  be  prosecuted 
from  the  head  of  navigation  to  the  mouth ;  commercial  statistics  can  also  be  gathered 
by  the  way  at  the  same  time. 

With  the  river  free,  as  it  is  at  present,  from  channel  obstructions  below  Tuscumbia^ 
the  plan  proposed  will  be  the  best  from  an  economical  standpoint. 

The  commerce  of  the  river,  statistics  of  which  for  the  calendar  year  1893  were 
transmitted  on  April  21,  show  a  healthful  condition,  though  somewhat  less  in  amount 
than  during  the  calendar  year  1892,  and  will  warrant  the  expenditure  of  all  the 
money  necessary  to  keep  the  river  in  good  navigable  condition. 
Very  respectfully, 

J.  W.  Beam  AX, 
A98i8iant  Engineer, 
Maj.CHAS.  J.  Allen, 

Corp%  of  Engineers. 


COMMERCIAL  STATISTICS — OSAGE  RIVER,   MISSOURI  AND   KATfSAS. 


Articles. 


Hay,  grain,  seeds,  etc 

Lumber,  logs,  wood,  railway  ties,  etc 

Live  stock 

Produce 

Salt ? 

Bary  tea 

Iron,  noils,  etc 

Furm  machinery 

General  merchandise 

Total 


1890. 

1891. 

1892. 

Ton*. 

Tons. 

Tons. 

5,118 

6,135 

5,471 

86,349 

77,195 

69.721 

766 

957 

739 

319 

527 

182 

482 

602 

281 

1,710 

2.775 

1,200 

408 

510 

67 

453 

588 

83 

1,408 

1,760 

1,536 

97,013 

91,049 

79.280 

1893. 


Tont. 

3,773 

62,020 

741 

196 


470 

7 

20 

9U 


68,475 


List  of  8ieam-power  boats  engaged  in  commerce  on  the  Osage  River  during  the  year  1S93. 


Name. 


Annie  Dell 

Andrew  S.  Bennett 

Black  Diamond 

Edna 

John  R.  Hugo 


Length. 

Breadth. 

Depth. 

F«€t. 

Feet. 

Feet. 

70 

16 

2      ! 

115 

30 

8.5  1 

72.5 

14.4 

2.3 

102 

2L5 

4.7 

127 

20 

3 

Gross 


Tons. 
19.05 
78.06 
18.4 
83.35 
12&88 


X    6. 


IMPROVEMENT  OF  KASKASKIA  RIVER,  ILLINOIS. 

A  survey  of  this  stream  from  New  Athens  to  its  mouth  was  made  in 
1887. 

The  project  for  improvement,  adopted  in  1890,  consists  in  deepening 
the  water  over  the  two  principal  shoals  between  the  mouth  of  the  river 
and  Evansville,  viz,  at  the  Nine  Mile  and  the  Evansville  shoals,  andin 
removing  snags  and  other  obstructions  from  the  mouth  to  the  Baldwin 
bridge,  a  distance  of  about  22  miles.  Estimated  cost  of  the' project, 
$10,60(). 

Before  work  for  improvement  was  undertaken  by  the  Government 
the  stream  was  practically  blocked  near  its  mouth  during  the  low- water 
season  by  the  Nine  Mile  Shoal,  over  which  there  was  often  a  depth  of 
only  9  inches  when  the  St.  Louis  gauge  read  6.5  feet.    In  addition,  the 


r 


APPENDIX   X-^BEPOET   OF  MAJOR  ALLEN.  1625 

navigation  was  greatly  obstructed  on  account  of  snags,  shoals,  and 
bars. 

^t  liigh  water  navigation  was  possible  as  far  up  the  stream  as  New 

Tlie  first  appropriation  for  the  improvement  was  $6,000,  made  by  the 
river  aud  harbor  act  of  September  19, 1890. 

During  the  fall  and  part  of  December,  1891,  Nine  Mile  and  Evans- 
ville  slioals  were  excavated,  the  former  so  as  to  give  a  channel  75  feet 
wide  and  36  inches  deep,  and  the  latter  to  give  a  channel  60  feet  wide 
and  34:  inches  deep,  at  low  water,  the  excavated  material  being  utilized 
in  €M>nstructing  dikes,  etc.,  to  concentrate  the  flow  of  water  in  the  cuts. 
^  number  of  snags  were  also  removed  from  the  channel. 

Xliis  work  was  of  great  benefit  to  the  commerce  of  the  river. 
The  river  and  harbor  act  of  July  13,  1892,  appropriated  $4,500  for 
tlie  improvement.  Under  this  appropriation  work  was  resumed  in  Sep- 
tember,  1892,  by  hired  labor,  and  prosecuted  until  December  23,  when 
it  ^was  suspended  on  account  of  cold  weather.  The  work  of  the  season 
(1892)  consisted  in  removal  of  snags,  trees,  rack  heaps,  logs,  and  sev- 
eral rocks  from  the  stream  between  Baldwin  bridge  and  Cox's  ferry, 
tbiiB  further  improving  the  navigation. 

The  work  of  improvement  during  the  past  fiscal  year  consisted  in 
fnrtber  removal  of  obstructions  from  the  channel  at  Evansville  Shoal 
and.  limine  Mile  Shoal,  and  from  the  river  between  the  two  shoals,  so  far 
as  tlie  fands  at  hand  would  admit  of,  the  length  of  river  cleared  of 
obstructions  being  about  8  miles.  The  dikes  constructed  at  Evansville 
Shoal  in  1891  were  also  repaired. 

Tlie  work  of  the  fiscal  year  began  September  6  and  continued  unti) 
the  latter  part  of  October.    There  were  remoyed  from  the  channel  170 
cuhic  yards  of  rock  and  51  snags;  55  leaning  trees  were  also  removed 
from  the  banks.    The  rock  was  utilized  in  repairing  the  dikes. 
The  work  was  done  by  hired  labor. 

The  result  of  all  the  work  accoinplished  to  date  is  that  steamboats 
are  enabled  to  navigate  the  stream  at  lower  stages  and  for  low-water 
seasons  of  greater  length  than  formerly  was  the  case. 

For  amount  of  commerce  benefited  by  the  work  please  see  table  of 
commercial  statistics  herewith. 

Expended  upon  Ihe  improvement  to  July  1,  1893 $9, 108. 11 

£xpeiided  upon  the  same  during  the  fiscal  year  ending  June  30,  1894 1, 352. 69 

AppropriaiionM  made  by  Congress  for  improving  Kaskaskia  River y  Illinois, 

By  »ct  of — 

September  19,  1890 $6,000 

July  13,  1892 4,500 

Total 10,500 

The  amount  ($^10,500)  originally  estimated  as  necessary  for  the 
improvement  having  been  appropriated,  no  further  appropriation  is 
here  estimated. 

Money  statement, 

July  1,  1893,  balance  unexpended $1,391.89 

June  30,  1894,  amount  exi>ended  during  fiscal  year 1, 352. 69 

July  1,  1894,  balance  unexpended 39.20 
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COMMERCIAL   STATISTICS,    KA8KASKIA   RIVER,    ILLINOIS. 

[Compiled  from  information  furulsbed  by  Mr.  Nick  Saner,  of  Evanaville,  111.,  and  Capt.  Harrer 

Neville,  of  theater.  lU.] 


Articlee. 


Goal 

Cord  wood  and  lumber ^ 

Flonr,  grain,  etc 

Merchandise 

Total 


1800. 

180L 

189S. 

««. 

Tons. 

Tons. 

Tons. 

Tom. 

60 

400 

900 

100 

2,105 

2,054 

3,000 

5,475 

5,837 

»,186 

600 

•       3,280 

400 

405 

500 

400 

8.402         12,045 


4,400 


List  of  ateam-potcer  boats  engaged  in  cotnmeroe  on  the  Kaakaskia  Kiver,  Illinois, 


Name. 


Dolphin 

Little  ^ick 

Mary  M.  Michael 

Nick  Saner 

Four  barges  not  named 


Length. 


Feet. 
135.8 
60 

143.8 
100 
ISO 


Breadth. 


Feet, 
22.8 
10 

26.3 
18 
28 


Depth. 


Fsei. 
4.8 
3 
i.4 

4 
5 


Grots 
tohnage. 


Tns. 
156.11 
14.8 
234.44 
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UCPROVKMCNT  OF   MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 

AND  MINNEAPOLIS,  AND  OF  GALENA  RIVER,  ILLINOIS. 


REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVKMKNT8. 

1.  Operating  snag  boats  and  dredge  boats  j  4.  Operating   and  care  of  Des    Moinea 

on  Upp«r  Mississiiipi  River.  Rapids  Canal  and  Dry  Dock. 

2.  MiaBiiisippi    Ri^er   between   Missouri   '  5.  Operating  and  oare  of  Galena  River 

River  and  Mimneapolis.  improvement. 

3.  I>ei»  Moiues  Rapids,  Mississippi  River.   . 


United  States  Engineer  Office, 

Rock  Island,,  111.^  July  7, 1S94, 

Okivkral  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  works  in  my  charge  during  the  fiscal  year  ending  June  30^ 
1894. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,,  V.  8.  A. 


Y  I. 

OPKRATING  SNAG  BOATS   AND   DREDGE   BOATS    ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  cx)vered  by  this  appropriation  is  the  removal  of  snags, 

wrecks,  and  other  obstructions,  the  cutting  and  pulling  back  of  over- 

hjiii^ng  trees,  the  clearing  of  shores,  the  searching  for  and  marking 

of  new  channels,  assisting  stranded  boats  and  barges,  surveys  and 

examinations  in  conne<'.tion  with  new  improvements  and  for  facilitating 

navigation  through  bridges,  inspection  and  repair  of  works,  formation 

of  temporary  or  permanent  channels  through  obstructing  bars,  and  in 

general  in   benefiting  commerce  by  aiding  existing  navigation   and 

assisting  in  the  permanent  improvement  of  the  Upper  Mississippi 

Biver. 

The  plant  belonging  to  this  work  consists  of  the  snag  boats  General 
BatiMLrd  and  J.  G.  Parke j  and  to  these  are  added,  as  occasion  demands 

1627 


1628      REPORT   OP   THE    CHIEF   OP   ENGINEERS,  U.  8.  ABBfY. 

and  circumstances  permit,  dredges,  launches,  barges,  etc.,  belonging 
to  the  general  appropriations.  The  operations  of  the  snag  boats  and 
dredges  extend  from  Minneapolis  to  the  mouth  of  the  Missouri  Biver, 
about  724  miles.  At  times  when  the  snag  boats  are  not  required  on 
work  above  mentioned  they  are  used  under  general  or  special  appro- 
priations for  work  of  permanent  construction. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upi>er  Mississippi 
Biver  under  a  permanent  appropriation,  the  annual  expenditure  being 
limited  by  the  act  to  f  25,000.  There  has  been  expended  under  the 
permanent  appropriation  during  the  fiscal  year  ending  June  30, 18^ 
the  sum  of  $25,000. 

The  snag  boat  Oeneral  Barnard  was  engaged  in  the  work  of  remov- 
ing snags,  etc.,  July  1  and  2.  July  10  to  October  28,  1893,  and  from 
April  5  to  June  30,  1894. 

The  snag  boat  J.  O.  Parke  was  loaned  during  the  year  to  the  general 
improvement,  and  was  employed  on  construction  work. 

The  details  of  work  accomplished,  together  with  the  statistics  of 
commerce  and  navigation,  are  given  in*  the  appended  report  of  Assist- 
ant Engineer  C.  W.  Durham. 

A  detailed  statement  and  a  summary  of  expenditures  for  operating 
snag  boats  and  dredge  boats  on  Upper  Mississippi  Biver  for  the  fiscal 
year  ending  June  30, 1894,  are  appended. 

The  total  tonnage  of  the  Mississippi  River  between  the  Falls  of  St 
Anthony  and  mouth  of  Missouri  Kiver  for  calendar  1893  was  approxi- 
mately 3,200,000.  This  includes  logs  and  lumber  as  well  as  ordinary 
merchandise. 

Abstract  of  appropriations. 

By  act  approved  March  2, 1867 $96,000 

By  allotment  from  appropriation  of  July  25, 1868 26, 000 

By  allotment  from  appropriation  of  1869 36,640 

By  act  approved — 

July  11, 1870 36,000 

March  3, 1871 42,000 

June  10, 1872 42,000 

March  3. 1873 25.000 

June23, 1«74 ^,000 

March  3, 1875 25,000 

August  14,1876 30,000 

June  18, 1878 41,500 

March  3, 1879 20,000 

June  14, 1880 8,000 

March  3, 1881 25,000 

By  act  passed  August  2,1882 25,000 

By  act  approved  August  5, 1886 22,500 

By  act  of  August  11, 1888,  for  fiscal  year  ending — 

June  30,  1889 25,000 

June  30, 1890 25,000 

June  30, 1891 25,000 

June  30, 1892 25,000 

June  30, 1893 25,000 

June  30, 1894 25,000 

Total 674,640 

Money  statement. 

June  30, 1894,  amount  drawn  from  Treasury  u  nder  permanent  appropria- 
tion   $25,000.00 

Juno  30, 1894,  amount  expended  during  fiscal  year 25,000.00      | 

July  1, 1894,  amount  available,  under  permanent  appropriation  of  August  \ 

11, 1888,  for  fiscal  year  ending  June  30, 1895 25,000.00 


APPENDIX  Y — REPORT  OF  MAJOR  MACKENZIE. 


1629 


itemeni  of  expenditures  for  operating  tnag  boats  and  dredge  boats  on  Upper 
Mississippi  Biverfor  the  fiscal  year  ending  June  310, 1894, 


To  whom  paid. 

Total. 

Office 
expenses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
ence. 

Fuel. 

Ex- 
pense. 

Ee- 
pain. 

July,  183S. 
irluun ............ 

$4.25 
3.75 

$4.25 
3.75 

•al    

8.00 

8.00 

August,  1893. 
i©ii ..................... 

1, 323. 17 

90.00 

4.50 

8.21 

9.66 

6.50 

8.55 

6.12 

6.64 

19.80 

6.05 

19.74 

19.05 

5.25 

11.30 

17.10 

7.50 

4.66 

8.08 

3.31 

6.15 

60.00 

50.60 

36.00 

27.00 

107. 25 
45.00 
103.50 
34.50 
85.64 
90.00 
27.14 
200.22 
35.87 
84.20 
35.03 
16.92 
16.28 
170.84 
40.80 
69.42 

2.40 
10.00 

1.00 
63.00 

3.60 
10.00 

3.25 
87.69 
48.83 
18.47 

9.45 
12.80 
37.24 
22.48 
92.00 
23.00 
62.50 

$1,323.17 
90.00 

BSHIav  Ar  PYiAtnTiAra        . 

4.50 

»r 

$7.91 
9.66 
6.50 
8.55 
6.12 
6.64 

19.80 
6.05 

10.74 

19.05 
5.25 

11.30 

$0.30 

'omxm 

Uwell  Meat  Co 

dinffton ............ 

■one 

. 

BroH ................... 

t     ...   ..  .............. 

V  &Son 

, 

ame                 rr-r rr 

L.  Koettker 

.  W6€0a. .- 

Scbindler  St  Co 

* 

ft  tJo  T^ine  I'^teamenf  .... 

$17. 10 
7.50 
4.66 



nt 

- 

- 

ppi  Coal  and  Ice  Co  . . . 
f  Iron  Works  Co 

8.08 
8.81 
6.15 

d  Oil  Go 



mt 

69.00 
50.60 
36.00 
27.00 

107.25 
45.  kO 

103.50 
34.50 
85.64 
90.00 

leht 

1 
..........1 . . 

Flick 

nsolidated  Coal  Co.  of 
mis 

Coal  Co 



mett - 

1 

id  V.Coal  Co 

1 

Uey  Mining  Co 

1 

L 

... 

.  Buncher 

26.29 

.85 
6.53 

4 

ecke-Miller  Co 

193.  C9 
35.87 

.  Schindler  &.  Co. . . 



21.70 
35.03 
16.92 
16.28 
17.12 

12.50 

hert  &  Co 

. .......... 

iroB 

ow  Bros ................ 

• 

iV^ard  6c  Son 

1 

153. 72 
40.80 
69.42 

tlOilCo 

• 

Bishvmer 

. 

Sc  Cfherry  Co 

1 

$2.40 

i 

10.00 

ler  Sc  Son 

1 

1.00 

ot  SteambfwtCo 

63.66 

onkling.... 

3.60 

10.00 
3.25 

1 

i.  Schindler  &  Co 

87.69 
40.33 
16.92 
9.20 
12.80 
37.24 
22.48 

. Lone 

6.50 
1.55 

"""^O"  «•-••-"•-•-•-.••- 

[oherton 

.25  i 

ume 

1 

&  Bros.  Sl  Schwab  ...... 

roenm 

■   v^  <•■>■     ■.......••••..... 

u*nett .................. 

92.00 
23.00 
C2.50 
4.50 
61.20 
18.00 
22.00 
34.50 
171.00 

not 

1                1 

ticht>nan 

1     . . 

i 

roe 

4.50 
61.20 

•*• i- 

1 

id  Jo  Line  Steamers. . . . 

, 

'Neil 

18.00 
22.00 
34.50 

171.00 
1,422.67 

100.00 

i, 

iffina 

1 

rieht 

illey  Mining  Co 

(len -. 

,.,. I - 

1,422.67 

1 

ot  Steamboat  Co 

100.00 

« 

\ 

)tal 

5,226.13 

17.75 

2, 835.  84 

719. 73 

1.251.95 

398.46 

2.40 
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Detailed  statement  of  expenditwrte  for  operating  enag  hoaia,  etc — Continued. 


.£3 
o 

a 
o 
> 

O 

« 

o 


1 

2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 


1 
2 
8 

4 

5 

6 

7 

K 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

'29 

:{0 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


To  whom  paid. 


September^  189S. 


W.  R.Tibbals 9125.00 


C.  W.  Barbam 

The  OoDsolidatad  Coal  Co.  ot 

St.  LoniH 

A.Boochert  &Co 

Jameft  Wiird  &.  Son 

King  &.  Fhck 

Henry  A.  Koettker 

The  W.  A.  Bonaack  Lumber  Co 

Anton  Brink 

L.  T.  Biethan 

A.  J.  Still  well  Meat  Co 

Conrad  Bros 

Henry  Meloan 

T.Nodler 

MiasiMippi  Coal  and  Ice  Co 
Tbe  Kratka  Towing  Co 
Standard  Oil  Co 


Total , 

October,  189S. 


Total 


1 


Hired  men — 

do 

C.  W.  Burfaam 

R.S.Owen 

Back-Reiuer  Co 

T.Nodler 

Miaaiesippi  Coal  and  Ice  Co. . 

J.  W.  Caldwell 

James  Ward  Ac  Son 

L.  T.  Biethan 

N.  H.  Phillips 

Consolidate<l  Coal  Co.  of   St. 

LouiM 

Henry  A .  Koettker 

A.  Boschert  &  Co 

A.J.  Still  well  Ment  Co 

Conrad  Bros 

C.  W.  Durham 

llenrv  Dart'H  Sons 

Ben.  IViUun  &.  Son 

KiufT  &  Frick 

JaiuoH  McNamara 

Wm.  Andrus 

Wm.  H.  Pap«^ 

Qnincv  Coal  Co 

Jno  ONeil 

John  Hanrv 

C.  A.  Hunt 

Frod.  Harry 

F.J.  Fngina 

J.  Kieffer 

Gent-Kkow  Bros 

C.  W.  Diirhaaa 

C.  J.  Long 

Thos.  E.  Schindler  &,  Co 

York  BroH 

T.  C.  Bright 

Ganiiitz  BroM.  &.  Schwab 

Furlong  (Jrooerv  Co 

Klindt.  Geiger  Sc  Co 

J.  H.  Schrogum 

Coal  Valley  Mining  Co 
Hired  men 
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Detailed  sl^iiemeni  of  expeHditurea  for  operating  anag  boats j  etc, — Continued. 


• 

1 

o 
> 

O 

6 
'A 

To  whom  paid. 

Total. 

Office 

exponnea, 

auperin- 

tenaenoe, 

and  eon- 

tingen- 

oiea. 

Labor. 

1 

Snbaiat- 
ence. 

penae. 

Re. 
paira. 

1 

Nw^mb^r,  1898. 
C.  W.  Darham 

$7.25 

8.90 

12.57 

101.38 
21.81 
21.80 
10.00 
27.00 
19. 24 
8.50 
76.00 

425.00 

199.50 
58.50 

428.95 

$7.25 

8.90 

12.57 

S 

do 

3 

F.Bl  Martin 

4 

Hired  moi 

$102.38 

5 

Conrad  Broa 

$21.81 

6 

I«.T.Bietbaii 

$21.80 
10.00 
27.00 

7 
8 

A.  J.  Martin 

R.S.Ow«n 

•«•••••••. 

9 

Jamoa  Ward  &  Son 

.60 

$18.64 

10 

C.  W.  Durham 

8.60 

11 

L.T.Biethan 

76.00 

n 

Hir^jd  noD .-. -- 

$344.00 
74.60 

81.00 
125.00 

13 

u 

..do 

John  M.  Keifleia 

58.50 

15 

Tbe  W.  A .  Bonaaok  Lumber  Co. 

• 

Total 

428.95 

1.427.40 

87.22 

418.60 

22.41 

193.30  1     18.64 

737.33 

December,  1890, 
W.R.Tibhal8 

1 

37.50 

319.66 

9.36 

480.00 

37.50 

2  ! 

3  ; 

4  : 

1 

2  : 
1 

1 

a    : 

3 

4  '. 
5 
6 
7 
8 
0  ' 
10 

1 

2 

3 

4 
5 

« 
1  1 

8  ; 

t ' 

10  t 

11 

12  ' 

13  1 

Hiy*^  ni«n 

::;:::*;: 

319.06 

E-  Schnltx 

9.36 

Hirod  men. ....  x. ^. 

75.00 

280.00 

125.00 

Total 



846.52 

112.50 

280.00 

. « 

9.36 

444.66 

Janttary,  1894. 
C  W".  I>nrliam 

5.25 
13.25 

5.25 
13.25 

David  Tipton 

1 

Total 

18.50 

18.50 

Febrtmry,  1894. 
Hir4td  men 

690.00 
690.00 

325.00 
325.00 

240.00 
240.00 

1 

125.00 
125.00 

.    .do 

Total 

1,380.00 

650.00 

480.00 



25U  00 

March,  1894, 
C.'W. Durham 

10.25 
22.22 
47.29 
70.85 

5.25 
295.00 
520.51 

8.19 
13.00 

6.69 

10.25 

A.  VTebarCo 

22.23 
47.20 
70.35 

Tabor  &  Co 

do 

C.  W.  Durham 

5.25 
37.50 

Hi v^mI  vd*u  -.-  r-, 

57.50 
520.51 

200.00 

do 

• 

F.B.  Martin 

C.  'W.  Durham      

8.i9 

13.00 

6.60 

lir.  B.  Tibbala 

Total  .^. 

998.75 

80.88 

678. 01 

339.86 

April,  1894. 
Hired  men 

16.56 
4.80 

35.00 

4.50 

5.60 

30.40 

3.63 

1.08 

3.55 

2.50 

250.00 

1,433.50 

147.00 

16.56 

David  Tipton 

* 

1 

4.80 
35.00 

St.  Loaia,  Keokak  and  North- 
weat«rn  K.  K.  Co 

CW.  Durham    

4.50 
5.50 
80.40 


do 

A.  Mackenaie.  Major  of  Snff'ra. 
A.  Weber  Co 

I 

* 

3  63 

do 

1 

1.08 

T.  Su  Adama 

.  .........|.. ........ 

8.55 

C  W.Durham 

2.50 
250.00 



do 

i 

Hired  men 

.......    ..  - 

1.433.50 
147.00 

"'* 

do 

Total 



1,938.02 

292.90 

1,580.50 

8.55 

89.80 

21.27 

m 
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Detailed  statement  of  expenditures  for  operating  snag  boats,  etc. — Cod  tinned. 


No.  of  voucher. 

* 
To  whom  paid. 

Total. 

Office 
expenses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Labor. 

Subsist- 
ence. 

Fuel. 

Bx- 

pense. 

Re- 
pairs. 

1 

Jfoy,  2894. 

A.  J.  Stillwell  Meat  Co 

T.  £.  Schindler  &Co 

$8.00 

37.27 

83.07 

85.90 

61.62 

27.00 

87.74 

26.54 

5.50 

9.76 

20.25 

8.46 

176.00 

441.72 

21.00 

83.02 

54.14 

82.07 

15.69 

26.85 

86.00 

13.00 

90.00 

24.50 

24.00 

79.88 

54.00 

162.00 

148.13 

15.48 

112.97 

72.00 

200.93 

239.93 

2*/.  77 

6.25 

5.25 

181. 11 

11.55 

15.05 

10.42 

14.45 

80.50 

50.00 

7.75 

77.40 

3G6.00 

20.00 

5.70 

55.63 

15.10 

3.50 

39.66 

16.50 

108.00 

40.87 

2.22 

44.33 

0.50 

219.58 

250.00 

1,550.00 

$8.00 
37.27 
83.07 
85.90 
6L62 
27.00 
30.35 
16.64 

2 

8 

Fmnlr  .T.  Waahh 

4 

Henrv  A.  Koettker 

5 

A.  Boschert  Sc  Co 

6 

Conrad  Bros 

........ 

7 

T.Nodler 

$7.89 
9.90 
5.50 

8 

Chas.  J.  Lone 

9 

T.  R.  J.  Avres  &  Sons 

10 

Menasba  w .  S.  Palley  Co 

W.  H.  Walters 

t 

"liw 

11 

*  *  *  * 

20.25 

12 

Davis  Comnan  V 

1 

3.46 

13 

Wroaglit  iron  Range  Co 

Anchor  Line  store 

1 

176.00 

296.20 

21.00 

33.02 

14 

145.  52 

15 

Penn  Tank  Line  Co.,  Limited . 
Standard  Oil  Co 

16 

.......... 

1 

,..,__ 

s 

17 

Wilkinson  &Co 

• 

54.  U 

IK 

S.  C.  &  S.  Carter 

82.07 

19 

Taber  dtCo 

l&O 

20 

The  AV .  A .  Bonsack  Lumber  Co . 
L.  T.  Biethan 

•••••••.. 

26.85 

21 

$36.00 
13.00 
90.00 
24.50 
24.00 
57.75 
54.00 

162.00 

22 

John  Snien 

23 

Crown  Coal  and  Tow  Co 

Wm.C.  Eileman 

1 

24 

25 

Ouinc  V  Coal  Co 

1 

26 

flnnnltK  Rrnn.  A.  SrtliwAh 

22.13 

27     DJATiinnd  Jo  L.ine  nteamera 

28 

Coal  Vsilev  Mininjr  Co 

: 

29 

Kellofirff-Birire  Co 

138.98 

9.15 

80 

•T .  "H .  Scm«nim 

15.48 
12.00 

31 

Mississippi  Coal  and  Ice  Co. . . 
do 

48.00 
72.00 

L54 

51.43 

8? 

83 

G-eorffe  Hill 

2iMitt 

84 

A.  D.  Thomas 

338.  t3 

85 

.. do 

1 

27.77 

86 

C.  W.  Durham 

$6.25 
5.25 

37 

do 

1" 

88 

Henrv  Dart^s  Sons 

174. 81 
IL.'MS 
15.05 
10.42 
14.45 

6.30 

39 

Albert  Kirchuer 

40 

•T .  "H .  $>rrncriitn 

41 

Grentzkow  Bros 

42 

Klindt.  Gelirer  &  Co 

43 

Ganuitz  Bros  &  Schwab 

John  BsiienshiD 

* 

80.50 
50.00 

44 

1 

45 

GeorceHill 

! 

'       7.75 

46 

Gaunitz  Bros.  &  Schwab 

Coal  Valley  Mining  Co 

Levi  Boardraan 

8.40 

69.00 

306w00 

20.00 

47 

.l.!'II  i  '- 

48 

* 

1 

49 

J.  H.  Scroirnm 

5.70 
55.63 
13.00 

1 

50 

Thos.  E.  Schindler  &  Co 

Chas.  J.  Lonff. ; 

51 

2.10 

52 

C.  W.  Durham 

8.50 

53 

A.  Boschert  &  Co 

39.66 
16.50 

54 

H.  A.  Koettker 

■ ••--••• 

55 

The  Consolidated  Coal  Co.  of 
St.  T^uis 

The  W.  A.  Bonsack  Lumber 
Co 

106.00 

56 

40.87 

57 

Anchor  Line  store 

2.22 
44.33 

1 

58 

Staudard  Oil  Co 

1 

50 

Dan  Kerwin 

9.  M 

60 

James  Ward  &.  Son 

12.15 

j  207.43 

61 

C.  W.  Durham 

250.00 

62 

Hired  men 

$1,550.00 

Total 

! 

5, 603.  51 

265.00 

1,550.00 

961.28 

1,  214. 75 

842.33 

'    770  15 

June,  1894. 
James  "Ward  &  Son 

1 

8.83 
28.87 
15.00 

5.62 

5.68 

3.15 

2 

Wm.  C.  Eileman 

28.87 

15.00 

5.62 

3 

Anton  Brink 

4 

Michael  Navarre 
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Detailed  statement  of  expendituree  for  operating  snag  boats,  etc. — Continued. 


c 
s 
o 


o 
o 


6 

^ 

i 

8 
•9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 

ao 

21 


23 
24 


26 
27 

28 


ao 

31 


To  Drhom  paid. 


Jvtne^  ISM — Contiuned. 

The  Consolidated  Coal  Co.  of 
St.  Louis 

Antou  Schulte 

G.  W.  Anderson 

Henry  A.  Koettker 

A.  Boschert  &  Co.- 

Jamea  Ward  is.  Son 

Tlie  Cousolidated  Coal  Co.  of 
St.  Ixtuis 

T.  R.  J.  Ayers  it.  Sona 

C.  J.  Long 

ThcM».  E.  Schindler  &  Co 

Henry  Fox 

Chaa.  Bernard 

H.  J.  Brown 

J.  M.  York 

Pie  £.  Dunn 

Oaunitz  Broe.  &  Schwab 

J.  H.  Scrogiim 

A.  S.  Aloe  Compan3f , 

John  Enpcnship 

Gentskow  Bros 

Gaatie  Bolz 

J.  Kieffer 

Kenny  Broa 

Furlong  Grocery  Co 

G^o.  Lamont 

C.   W.Durfcam 

Hired  men 

do 

Total 


Total. 


$216.00 
20.25 
22.50 
27.00 
42.00 
15.45 


175. 

1. 
20. 
29. 
16. 
20. 
39. 
25. 

7. 
10. 
17. 

4. 
50. 
16. 

4. 

46. 

11. 

17. 

132. 

4. 

1,383. 

85. 


00 
50 
78 
60 
00 
00 
50 
13 
55 
56 
11 
30 
00 
92 
95 
80 
00 
27 
75 
00 
00 
00 


2, 520.  74 


Office 
expenses, 
-auperin- 
tendcnee, 
and  con- 
tingen- 
cies. 


$4.00 


4.00 


Labor. 


Subsist- 
ence. 


$27.00 
42.00 
15.25 


17.24 

29.60 

2.60 


1.00 


6.85 
10.56 
17.11 


16.02 

4.95 

46.80 


15.27 


$1, 383. 00 
85.00 


1,468.00  ,  258.73 


Fuel. 


$216.00 
20.25 
22.50 


175.50 


13.50 
20.00 
38.50 
25.13 


50.00 


2.00 
132.  75 


765.62 


Ex- 
pense. 


$0.20 


1.50 
3.54 


.70 

i.'so 


13.39 


Re- 
pairs. 


$11.00 


11.00 


^liiniMary  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 

Kiver  for  fiscal  year  ending  June  30,  1894, 


Months. 


1893. 

Jnly 

Angnst 

September . 

October 

Xovtmaber  . 
I>ecexnber.. 


1894. 


JTannary  . 
Fcbmary 
March   .. 

April 

May 

June 


Office  ex- 
penses, 
superin 

tend  once, 
and  con- 
tingen- 
cies. 


$8.00 
17.75 
7.00 
14.50 
37.22 
112. 50 


18.50 
650.00 

80.88 

292.90 

265.00 

4.00 


Total  flacal  year.!  1,508.25 


Care,  repair,  and  operating  snag  boats  and  dredge  boats. 


Labor. 


$2,  a35. 84 

125.00 

2. 917. 00 

418.  50 

280.00 


480.00 

578. 01 

1,580.50 

1, 550. 00 

1.468.00 


12,232.85 


Subsis- 
tence. 


$719.73 

206.50 

532.65 

2i.41 


3.55 
961.28 
258.73 


2. 704. 85 


Fuel. 


$1,251.95 
272.00 
778.02 
193.30 


Expense. 


$398.46 

47  05 

39.15 

18.64 

9.36 


Repairs. 


$2.40 

04.02 

29.54 

737.33 

444.06 


Total. 


$5, 208. 38 

714. 57 

4,296.36 

1, 390. 18 

734.02 


1,214.75 
765.62 


4,475.64 


39.80 

842.33 

13.39 


1, 408. 18 


250.00 
339.86 

21.27 
770.15 

11.00 


2,670.23 


730.00 

917. 87 

1,645.12 

5,338.51 

2, 516. 74 


23,49L75 


Grand 
total. 


$8.00 
6, 226. 13 

721. 57 
4,310.80 
1, 427. 40 

846.52 


18.50 
1,380.00 
998.75 
1. 938. 02 
5, 603. 51 
2. 520. 74 


25, 000. 00 


£19  G  94- 


103 
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report  of  mr.  c.  w.  durham,  assistant  enginbkr. 

United  States  Engineer  Office, 

Bock  Uland,  III,,  July  S,  1894. 

Major  :  I  have  the  honor  to  present  my  report  on  the  operations  of  snag  boats  And 
dredge  boats  on  Upper  Mississippi  River  for  the  fiscal  year  ending  June  30, 1894, 
together  i^ith  some  statistics  of  commerce  and  navigation. 

Operations  of  snag  boat  General  Barnard. — On  July  1, 1693,  the  Barnard  left  Bock 
Island  with  three  constrnction  flats  in  tow,  which  were  taken  to  Keokuk  and  left 
there  on  the  evening  of  the  2d.  Between  Rock  Island  and  Keokuk  on  this  trip 
snags  were  removed  near  Keithsburg,  Huron  Island,  and  Oqnawka.  On  .Inly  10 
the  Barnard  departed  for  St.  Louis,  arriving  there  on  the  11th,  and  returning, 
reached  Keokuk  on  the  18th.  On  this  trip  snags  and  other  obstructious  were 
removed  at  or  near  Nigger  Chute,  Turtle  Island,  Saverton,  Blackbii-d  Island,  Clarks* 
ville  Chute,  Wood  River,  Maple  Island,  Piasa  Dam,  Masons  Island,  McCanns,  Becks, 
Turners  Island,  Sandy  Island,  Stag  Island,  Westport  Chute,  Thomas  Chute,  McCojs 
Island,  Amaranth  Island,  Fabius  Island,  and  Ortons  Island.  July  19  to  21  the 
Barnard  made  an  inspection  trip  from  Keokuk  to  Hannibal  and  retnrn.  On  the  22d 
she  left  for  up  river,  arriving  at  Merrimac  on  August  3,  and  turning  back  down 
river  reached  Keithsburg  August  8.  On  this  trip  snags  and  other  obstmctioni 
were  removed  at  or  near  Devils  Island,  Thompsons  Island,  Twin  Islands,  Drews 
Prairie,  Benton  Island,  Keithsburg,  Bay  Island,  Muscatine,  Lyons,  Elk  River,  Arnolds, 
Kine  Mile  Island,  Hurricane  Island,  Cassville  Bloufi'h,  Clayton,  McGregor,  LynxTille, 
Heytnilins,  Coon  Slough,  Brownsville,  Picaynne  Island,  Trenton,  Diamond  Bluff, 
Trempealeau,  and  Root  River.  On  the  8th,  taking  dredge  Phctnix  and  three  damps 
in  tow,  the  Barnard  proceeded  up  river,  arriving  at  Chimney  Rock  on  the  22d,  hav- 
ing been  much  delayed  by  shoal  water  on  several  of  the  crossings.  Leaving  the 
tow,  the  Barnard  on  the  23d  left  for  down  river,  reaching  St,  Louis  SeptembiBr  3. 
On  this  trip  obstructions  were  removed  at  or  near  La  Crosse,  Dubuque,  Hershey 
Chute,  Bay  Island,  Twin  Islands, Devils  Island,  Warsaw,Gregory8, Louisiana,  Mnndys, 
Clarksville  Chute,  and  Grimes  Island.  The  Barnard  was  inspected  at  St.  Louis  on 
September  4,  and  left  on  the  5th  for  above,  reaching  Keokuk  on  tho  15th.  On  this 
trip  snags  and  other  obstructions  were  removed  at  or  near  Maple  Island,  Ellis  IsUnd, 
and  Klsah.  September  16  to  30  the  Barnard  towed  dredge  PhttniXj  two  dumps,  and 
one  flat  from  Keokuk  to  Alton,  then  proceeded  to  St.  Louis,  coaled  and  took  on  sap- 
plies  and  returned  to  Keokuk.  On  the  return  from  St.  Louis  snags  and  other 
obstructions  were  removed  at  or  near  Portage,  Masons  Island,  Mound  Landing, 
Cuivre  Island,  Stag  Island,  Clarksville,  Turtle  Island,  Armstrong  Island,  Whitneys, 
Fabius  Island,  and  mouth  of  Des  Moines  River.  On  October  1  the  Barnard  pro- 
ceeded up  river  with  steam-drill  boat  No.  6  in  tow.  Leaving  the  drill  boat  at  Rock 
Island  she  reached  St.  Paul  on  the  12th,  and  turning  back  down  river  arrived  at 
Keokuk  on  October  21.  On  this  trip  obstructions  were  removed  at  Deadmans, 
Bellevne,  Hcrshey  Chute,  Saurweins  Bend,  and  Twin  Islands.  October  22  to  27  the 
Barnard  made  a  trip  from  Keokuk  to  St.  Louis  and  return,  removing  snags  at 
McCanns  and  Alton.  On  October  28  placed  sheer  boom  in  the  canal  and  went  into 
the  dry  dock  for  hull  repairs;  came  out  of  the  dry  dock  on  November  8  and  laid  IIP 
at  fleet  above  Middle  Lock  for  winter. 

In  1894^  the  Barnard  having  been  repainted  and  having  received  ordinary  repair*? 
was  put  in  commission  April  3.  On  April  3  and  4  the  floating  boom  connecting  the 
lower  lock  with  the  Keokuk  bridge  was  put  in  position.  On  the  5th  she  left  KeoknK 
for  below  and  reached  St.  Louis  on  the  7th.  Returning  up  river  she  arrived  at  St 
Paul  May  5.  On  the  up  trip  snags  and  other  obstructions  were  removed  at  or  near 
Maple  Island,  Missouri  Point,  Stag  Island,  Cap  an  Gris,  Carrolls  Field,  Torners 
Landing,  Hickory  Chute,  Mundys  Landing,  Whitneys,  Tully  Chute,  Skunk  Biver> 
Dark  Chute,  Apple  River,  Nine  Mile  Island,  and  Cassville  Chute.  On  May  7  the 
Barnard  worked  between  Minneapolis  and  St.  Paul  and  made  an  attemnt  to  reach 
Minneapolis,  but  failed  to  do  so  on  account  of  swift  current.  On  the  8tn  the  Bar- 
nard left  St.  Paul  and  ran  to  Rock  Island,  returned  to  Fountain  City  and  thence  to 
St.  Louis,  arriving  there  May  24.  On  this  trip  work  was  performed  at  or  near  Grey 
Cloud,  Morgans  Coulee,  La  Crosse,  Picayune  Island,  Crooked  Slough,  Wyalusingi 
Harris  Slough,  Rait  Channel,  Hershey  Chute,  Keithsburg,  Saurweins,  Dall«^ 
Devils  Island,  Canton,  Reds,  and  Carrolls  Field.  May  24  to  June  6  the  Batjm 
worked  between  St.  Louis  and  Saverton.  On  June  7  she  left  St.  Louis  for  up  rivet, 
reaching  St.  Paul  June  23,  and  returning  down  river  tied  up  at  Chimney  Reckon 
the  evening  of  June  30.  Between  May  24  and  June  30  snags  and  other  obstrnctiona 
were  removed  at  or  near  Chouteau  Park,  Wood  River,  Maple  Island,  Alton  Slough, 
Squaw  Island,  Hatchet  Chute,  Iowa  Island,  Becks  Landing,  Cuivre  Island,  Tamen, 
Hamburg,  Thomas  Chute,  Wildwood  Landing,  Henderson  Hi ver.  Dark  Slough,  Sand 
Prairie,  Goldens,  Maquoketa  Slough,  Finley  Hollow,  Hurricane  Island,  Clayton, 
Lynxville,  De  Soto.  Coon  Slough,  Blacksmith  Chute,  Pap  Chute,  Redwing,  Trenton, 
and  Diamond  Blufi. 
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^manf  of  operations  of  snag  boat  General  Barnard  for  fiscal  year  ending  June  SO, 

1894, 

kgB  removed ? 421 

ming  trees  palled  back 135 

wing  trees  felled 5,073 

'ecks  removed 2 

iamboats  assisted *. 2 

ages  established 3 

leflrun 8,469 

^aliwM  of  snag  boat  J.  G.  Parke. — From  Jaly  1  to  close  of  season  of  1893  the 
vke  was  employed  on  constraction  work  between  month  of  Illinois  River  and 
)ath  of  Missonri  Kiver.  She  lay  daring  the  winter  of  1893-*94  and  up  to  Jane  30, 
M,  in  the  canal  at  Keokak.  In  the  spring  of  1894  she  received  some  repairs,  and 
11  return  to  service  on  constraction  work  in  the  vicinity  of  Alton.  The  repairs  to 
B  Parke  were  paid  for  by  the  general  appropriation  for  improving  the  Mississippi 
tween  Minneapolis  and  month  of  Missouri  Biver. 

^ilohle  channel  depths  in  feet  at  the  worst  bars  at  lowest  stage  in  1893,  as  found  by  the 

snag  boat  General  Barnard, 

Btiweeik  St.  Paul  and  Prescott. — ^Merrimac,  2f ;  above  Robinsons,  2f ;  head  of  Island 

4;  below  Grey  Cload,  4  (rock) ;  Point  Douglass,  4. 

Bc^wees  Freseott  and  Lake  Pepin, — Foot  of  I^escott  Island,  3^. 

^tween  Wabasha  and  Winona, — Above  Teepeeota  Point,  4;  below  Minneiska,  4; 

>ont  Yemen,  4;  Van  Gorders,  3|. 

^ftwmi  Winona  and  La  6Vm««.— Above  Lamoille,  3 ;  Hammond  Chute,  3|; 

Brtipem  La  Crosse  and  Paririe  du  Chien, — Grand  Crossing,  3f ;  above  Root  River,  4; 

ove  Sand  Slough,  4 ;  above  Brownsville,  3f :  above  bridge  at  Prairie  du  Chien,  4. 

wirwn  Prairie  du  Chien  and  Le  Cteirc— Four  Mile  Island,  4;  Sand  Prairie,  4; 

>ve  Savanna,  3^ ;  above  Lyons,  4. 

^tveen  Rock  Island  and  feol^uA;.— Above  Buffalo,  4;  Buffalo,  3f ;  Fairport,  3i;  foot 

lUiaoia  Chute,  3|;  head  of  Benton  Island,  3f ;  Saurweins,  3^. 

^ivitsn  Keokuk  and  Quiney, — Upper  Bludsoes,  3i;   Lower  Bludsoes,  3^;   Curtis 

iiding,4;  Smoots,3f:  Wyaconda,3};  above  Quiney,  4. 

^wten  Quiney  and  Clarksville. — Foot  Fabins  Island,  3i ;  Upper  Wbitneys,  4 ;  Arm- 

)ng8,  4;  below  Saverton,  4;  foot  Hickory  Chute,  4. 

^ween  Clarksville  and  Missouri  Biver,— Foot  Clarksville  Island,  3f :  Eagle  Island, 

^aranth  Island,  3| ;  head  Westport  Island,  4 ;  above  Reds,  4 ;  root  of  Sterling 

^nd,  ^;  Martins  Landing, 4;  below  McCanns, 3|;  Dardenne  Island, 3^;  Bolters 

Ad,  3f ;  Point  Landing,  3i;  Enterprise  Island,  3i;  head  Masons  Chute,  3f ;  at 

•ftou,3f;  Piasa,4. 


( of  wrecks  between  St,  Louis  and  St,  Paul  which  are  or  may  become  obstructions  to 
navigation,  with  approximate  dates  of  sinking,  localities,  etc. 


1«Q 


Names. 


A  J.  Baker 


Altona 


Baltimore  . . . 
Badger  State 
Ud known  ... 


Barge.... 

Barge 

CnRnown 
Unknown 


Chapman. 


Iowa 

Golden  Eagle  . 
MoUieMcFike. 


Amaranth.. 
. .  Two  bargee 
..|  Mohawk.... 


LocallMea. 


Abreast  of  Gabaree  Island ;  1  mile 
above  foot  and  1,200  feet  oat  Arom 
island. 

In  bar  at  Montgomery s  Tow-head.. 


In  bar  at  Montgomervs  Tow*head. 
Lving  under  wreck  of  Baltimore  . . 
About   halfway  between  Wilsons 
Island  and  KhodeA  Point. 

In  crossing  below  Madison 

At  month  of  Wood  Kiver 

Foot  of  Maple  Island 

Foot  of  Alton  Island 

In  chute  between  islands  521  and 

522. 

Near  head  of  Iowa  Island 

In  ohnie  opposite  Martins  Landing 
Carrolls  Field,    opposite  Turners 

Landing. 

Head  of  Amaranth  Island 

Head  of  Amaranth  Island 

Head  of  Clarkarille  Isbind 


Bemarks. 


May  become  an  obstruction. 


Lies  on  rock  bottom,  and  if  tow- 
head  washes  away  will  be  in  the 
way  of  navigation. 

Same  as  for  Altona. 
Do. 

May  be  in  the  way  in  the  fatnze. 

An  obstruction  at  present. 

Sunk  close  to  bank. 

Now  in  uand  bar. 

In  deep  water;  makes  a  strong 

•♦  break." 
May  become  an  obstruction. 


May  become  an  obstruction. 
Partly  removed  by  U.  S.  dredge 

Pwnix, 
May  become  an  obstruction. 

May  be  in  the  way. 
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When 

8UDk. 


1855... 

Io04  > • •  • 

1856... 

1860... 
1893... 
1893... 
1850... 
1880... 
1881... 
1853... 
1880... 

1852... 
1852... 
1854... 
1871... 
1859. . . 
1891... 


Name. 


Dubuque  

Glancns 

Wni.  H.  Denny 

Lucy  May 

Harge 

Barge 

Ferryboat 

Barge  

Barge  

Unknown  

Unknown  

Flat  boat 

Flat  boat 

Dr.  Franklin  . . 

Hudson 

Barge  

Barge 


Localities. 


Above  Mnndys  Landing 

Opposite  head  of  Olanons  Island 

Opposite   head   of  Fabius  Island, 

jtlliuois  side. 

About  5  miles  below  Lagrange 

Shore  below  Lagrange 

At  Canton  Landing 

Blndsues  Crossing 

Opposite  lower  sawmill  at  Keokuk. 

At  Saurweins  Point 

Below  Bentou  Island 

Near  shore  1  mile  below  Edwards 

River. 

Near  landing  at  Port  Louisa 

Above  foot  of  island  below  Buffalo  . 

Foot  of  Han  uoketa  ( J  hnte 

One  mile  below  Guttenberg 

Below  head  of  Coon  Slough 

Near  U.  S.  Light  at  Richtmans 


Remarks. 


Liable  to    become  a    dangeroni 

obstruction. 
May  be  in  the  way  soon. 
Now  in  dry  bar  'near  shore,  bat 

may  soon  be  in  the  way. 
In  the  way. 

Much  in  the  way. 

In  bar. 

Can  be  hit  at  very  low  water. 

May  be  in  the  way  soon. 

In  the  way. 

Near  shore,  but  in  the  way. 
In  bar;  somewhat  in  the  way. 
Will  soon  be  in  the  way. 
In  the  way  at  low  water. 

Do 
In  the  way. 


Locations  of  rocks  between  St,  Louis  and  St.  Paul  which  are  or  may  become  obstructions  to 

navigation. 


In  Sawyer  Bend. 

At  andoelow  the  chain  above  St.  Louis. 

Below  Salt  River. 

In  channel  opposite  foot  of  Island  420. 

Below  Lagrange. 

Near  shore  above  Lagrange. 

Below  Des  Moines  Rapids  Canal,  near  sheer  boom. 

In  draw  of  Keokuk  bridge,  near  west  abutment. 

At  Des  Moines  Kapids. 

Above  Nauvoo.  in  the  crossing  at  Devils  Island. 

Rock  bottom  above  Nauvoo  Landing. 

At  Pontoosuc  and  foot  of  Dallas  Chute. 

Above  Burlington,  nt  Drews  Prairie. 

On  head  of  Otter  Island  and  above. 

At  mouth  of  Edwards  River,  ^ear  shore. 

At  and  below  Oquawka. 

Below  New  Boston,  extending  from  Illinois  shore. 


Below  Keithaburg.  in  main  river  and  at  foot  of 

chute. 
Above  Mnscatine. 
At  Fairport. 
At  Montpelier. 
First  island  below  Buffalo. 
Near  shore  at  Buffalo.  ■ 
Near  shore  above  Spinneyville. 
At  and  near  the  head  of  Smiths  Island. 
At  Horse  Island,  above  and  opi>06ite. 
At  Rock  Island  Rapids. 
In  crossing  below  Cordova. 
Above  Reeds,  at  foot  of  Lake  Pepin. 
Bowlder  reef  below  Diamond  Bluff. 
Below  Grey  Cloud  Landing. 
In  draw  of  Omaha  bridge. 


STATISTICS  OF   COMMERCE   AND   NAVIGATION. 

Lumber. — The  most  important  business  oarried  on  in  connection  with  the  navigation 
of  the  Upper  Mississippi  River  and  its  principal  tributaries  is  the  lumber  tra<le,  which 
cave  employment  in  1893  to  about  100  towboats,  valued  at  $750,000.  Along  the  river 
from  Minneapolis  to  St.  Louis  75  sawmills  were  operated  by  55  wholesale  lumber 
firms,  having  an  invested  capita]  of  about  $40,000,000.  Their  manufactures  in  1893 
were,  lumber,  1,220,576,743  feet,  B.  M.;  shingles,  423,805,250;  lath,  290,584,500. 
This  shows  a  decrease  in  manufacture,  as  compared  with  1892,  of,  lumber,  199,954,186 
feet,  B.  M. ;  shingles,  139,592,025;  lath,  59,350,040.  This  decrease  was  due  to  the 
prevalent  busiuess.stagnation.  In  addition  to  the  manufacturers,  there  are  a  large 
number  of  retail  or  distributing  firms. 

Lumber  manufacturey  Upper  Mississippi  River  Valley,  189S, 


Locality. 


Lumber. 


Minneapolis 

St.  Paul  to  St.  Louis 

St.  Croix  River 

Black  Kiver 

Chippewa  River 

Total 


Feet,  B.  Jf  . 
409. 000,  155 
811, 576. 588 
164. 622. 159 
174. 922, 042 
291, 766,  997 


1,851,887.941 


Shinglea. 


Number. 

137,908,250 

285,897,000 

59.254,750 

91.511.000 

153,066.750 


727,637. 780 


The  larger  part  of  the  above  was  floated  for  greater  or  less  distance  on  the  liissis- 
sippi  Kiver,  either  as  logs  or  lumber.    The  total  product,  if  shipped  by  rail,  would 
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Jiave  loaded  168,900  cars  of  12,000  feet  each  (about  20  tons),  the  qaantity  generally 
accepted  by  lambermeii  as  a  carload.  Supposing  an  average  len^^h  of  car  of  35  feet, 
it  vrould  liave  loaded  a  tram  1,120  miles  iu  length,  or  8,445  trains  of  20  cars  each. 

Siutem^nt  of  dtMtribution  of  lumber  manufacture  along  the  Upper  Miaaissippi  River  from 

Minneapolia  to  St.  Louia  in  1893, 


Localtly. 


Mini^eApolis 

St.  Paul 

KMtin^A 

Keti-vrio^ . 

^Iroa .. 

'WintnkM. 

Lijui^in^ 

Prairie  da  Chien 

Gutteober^ 

I>tibii<|n.e  . 

Itelle  vTEe 

L.yoDS -■ 

ClintoD 

Fulton 

Moliue 

Davenport • 

Kock  laland 

Maacatine 

BurlioKton  ...... 

Fort  Madiaon  . . . 

Keokuk ■ 

Canton 

0x11007 — 

Hannibal 

Total 


Lumber. 


Shinglea. 


Feet.  B.  M. 
409, 000. 155 
1,000,000 
5.000.0U0 

a,  500. 000 

700.000 

125,  500.  000 

13.  500, 000 

16, 500, 000 

12,000.000 

58, 100.  000 

4. 000.  0(iO 

41.850,000 

175,  Old,  588 

15, 500, 000 

32,000.000 

56, 678, 000 

94,380,000 

44.100,000 

23, 700. 000 

19, 800. 000 

12. 000. 000 

5,850.000 

23.  000, 000 

22,  OCO.  000 


1,220  576.743 


Lath. 


Number. 
137, 908, 250 


2, 000, 000 
8, 600,  000 
1. 125,  (MM) 

74. 886, 000 
5. 300, 000 

10. 500, 000 
4. 000, 000 

18, 250.  000 


12, 600, 000 

43.  612.  250 

6. 400. 000 

4.  Or«,  000 

9.950.000 

24.846.000 

9,500,000 

4. 700, 000 

10,950.000 

7,000,000 

6. 277, 750 

16, 500. 000 

11.000,000 


423.805,250 


Number. 
100. 189, 700 


1,000,000 

1,000,000 

154,000 

42,  638, 000 

3, 018, 500 

8,500,000 

1,  736, 200 

10. 000. 000 

.  2, 152, 000 

9,015,000 

23, 778, 400 

3,200,000 

8, 400, 000 

11,750,000 

22, 705, 000 

12,500,000 

15. 100,-006 

6, 270.  OOt 

3,000,000 

2, 777, 700 

5.800.000 

6,000,000 


290. 584, 500 


Lunkher  manufacture  on  the  Miaaiaaippi  River  from  St.  Paul  to  St,  Louia  for  eight  yeara. 


Year. 


Lumber. 


1892 

1091 

1890 

1»W 

1888 

1887 

Total 


Shingles. 


Feet  B.  M. 

811,576,588 

931.806.305 

814, 228. 707 

1,231.678,960 

1. 044.  555. 298 

1,048,951.386 

988,361.094 

934.  735, 854 


7. 805. 894, 192 


Number. 
285, 897. 000 
357. 014, 775 
332,666. 750 
508, 986, 705 
463, 132, 700 
423,655,050 
363, 239,  750 
274,581.750 


Lath. 


Number. 
190,  394, 800 
228, 042. 910 
207. 722. 350 


267,888.340 


3, 009. 174. 480 


Steamboats  and  freight. — The  principal  steamboat  lines  on  the  Upper  Mississippi 
Kiver  are  the  Diamond  Jo  Line,  the  Eagle  Packet  Company,  and  the  Joy  Lumber 
Line.  There  are  also  many  independent  boats  carrying  freight  and  passengers. 
l>iirixi|2C  the  season  of  1893  the  amount  of  freight  and  number  of  passengers  carrie<l  on 
boats  and  barges  could  not  be  accurately  ascertafned,  but  partial  reports  ffive  109,884 
tons  of  freight  and  142,602  passengers,  not  including  those  of  ferry  and  excursion 

boata. 

Taking  into  consideration  the  logs  and  lumber  floated  iu  the  stream,  the  gross  ton- 
nage for  1893  was  approximately  3,200,000  tons. 

Statement  of  approximate  tonnage  of  the  Upper  Miaaiaaippi  River  for  eight  yeara. 


Tear. 


1887 
1888 


Tons. 


3. 200. 000 
3.500,000 
3. 750. 000 
3,  500. 000 


Year. 


1890.. 
1891* 
1802.. 
1893 1 


Tons. 


4.200,000 
3,300.000 
3, 750, 000 
3,200,000 


•  Very  low  water. 


t  Great  busineiiH  depression. 


yorm.— 


Xbe  tonnage  as  now  pven  diflers  somewhat  from  the  statements  in  previous  reports,  but 
estimates  are  believed  to  be  more  nearly  correct. 
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Statement  of  amount  of  freight  received  at  and  shipped  from  St,  Louis  by  tke   Upper 

Miseiseippi,  including  logs  and  lumber ,  for  four  years. 


St.  Louis. 


Keceived  .. 
Shipped  ... 

ToUl 


1883. 

1802. 

Ton». 
Ill,  710 
54.230 

Ton$. 
255.655 
51.595 

165,940 

317,250 

1801. 


Tons. 
232.055 
18,830 


251,585 


1800. 


Ton§. 
261, 9M 
22,547 


284,447 


Arrivals  at  and  departures  from  St.  Louis  during  1893. 

Steamboats  and  barges  from  Upper  Mississippi  River  arriTed  at  St.  Lonis 947 

Steamboats  and  barges  departed  from  St.  Louis  for  Upper  Mississippi  River 945 

The  following  table  affords  a  comparative  view  of  the  relative  amonnt  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years: 

List  of  steamers,  barges,  and  rafts  passing  through  various  bridges. 


Locality  of  bridge. 


Hastings 

Winona 

La  Crosse 

Dubuque 

Sabula 

Clinton 

Rock  Island 

Keithsburg 

Burlineton 

Fort  Madison... 
Keokuk 

Soincy 
annibal 

Louisiana 


Steamboat*. 

1803. 

1802, 

1801. 

487 

601 

503 

4,428 

5,268 

3,687 

3,056 

4.084 

3,547 

2,744 

3,385 

2,640 

2.784 

3,247 

2,844 

2.401 

3,253 

2,821 

2,183 

1.847 

2,604 

1,108 

0) 

(0 

1,377 

1,750 

1,620 

1,252 

(t) 

(t) 

1,678 

2.687 

1,200 

1,478 

2,050 

1,604 

1,708 

1,775 

1,637 

1,313 

068 

044 

Barges. 


KafU. 


1803.        1802. 


327 

1,324 

2,001 

1.253 

1.233 

650 

485 

(t) 

426 

(T) 
1,586 

624 
1,117 

707 


570 

057 

1.047 

1,458 

1,240 

710 

1.805 

(t) 

533 

(0 
2,640 

784 

650 

530 


1801. 


510 
1,108 
568 
1,100 
613 
622 
671 

(t) 
751 

(t) 

420 

615 

500 

500 


1883. 


00 

1.655 

1,407 

627 

1,007 

411 

576 

(t) 
380 

(t) 

153 

178 

300 

53 


1802. 


1.750 

1,001 

736 

•20 

*423 

756 

(f) 
404 

(t) 

201 

201 

396 

103 


180L 


43 

1.4S5 
1.MI 
•585 

•» 
•0i» 

6M 

0} 
411 

(♦) 

Iff 

I« 

« 


*  Partial  record. 


t  No  record. 


The  following  table  shows  the  navigation  during  a  period  of  sixteen  years  througli 
Winona  bridge,  at  which  point  the  traffic  is  the  largest: 

Statement  of  steamers,  barges,  and  rafts  passing  Winona  bridge  during  sixteen  yean. 


Year. 


1878. 
1870. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 


Steam- 
boats. 

Barges. 

Rafta. 

.     2,048 

1.115 

863 

3,760 

1,362 

1,888 

4,503 

883 

1,302 

4,730 

575 

1.717 

6,627 

042 

1,030 

4,803 

828 

1. 352 

4,002 

005 

2,007 

5,126 

848 

1,073 

Year. 


1886 
1887 
1888 
1880 
1800 
1801 
1802 
1803 


Steam- 
boats. 

Barges. 

4,570 

074 

4,300 

1,600 

4.740 

684 

4.410 

1.140 

5.417 

1,045 

3,687 

1.108 

5,268 

057 

4,428 

1,324 

1,9N 
1.100 
1,89* 
l.»I 

LtfJ 
1.7» 
l,fi5 


Internal  revenue  for  the  year  ending  becember  31, 1893  ^  collected  in  districts  borderinS^ 

the  Upper  Mississippi  Biver, 


liocalitj. 


Office. 


Minnesota I  St.  Paul . 

Second  Wisconsin 

Th  ird  lo wa 

Fourth  Iowa 

Fifth  Illinois : 

Eighth  Illinois 

Thirteenth  Illinois ^ 

First  Missouri 


^ggregtkUi 


Madison . . . 
Dubuque  .. 
Burlington 

Peoria 

Springfield 
Cairo...!.. 
St.  Louis... 


Amoont 


175,778.  g 


13,3«9.76lJJ 

533,09*' 

7. 308. 7»  51 

20,769^ 


r 
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Customs  revenue  and  tannage  far  the  year  ending  December  SI,  1894 » 


SLPaiil 

La  Crosae,  'Wis . . 
Dabuqae,  Iowa  . . 
Rock  Island,  lU.. 
Burlington,  Iowa 
St.LK>ai8.  Mo.*  .. 


Total. 


Port. 


Collections. 


$400, 501. 88 

5.50 

18. 357. 72 


2,365.40 
1.001,947.79 


Tonnaffe 
enrollM. 


2, 460. 01 
4, 823. 87 
512, 964. 00 
6, 159. 76 
365.71 
7.838.10 


l,513,17&29i      534.611.45 


Yesaels. 


80 

I! 

69 

5 

28 


203 


*  Only  a  part  of  the  St.  Louia  statement  applicable  to  the  Upper  Mississippi. 


Very  respectfully,  your  obedient  servant, 


M%j.  A.  Macksnzib, 

Corps  of  Engineers,  U,  8.  A. 


C.  W.  Durham, 
Assistant  Engineer. 


Y2. 


\ 


< 


1 


h-*' 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 

RIVER  AND  MINNEAPOLIS. 

Under  tbis  head  of  appropriation  are  carried  on  works  for  the  per- 
manent improvement  of  through  navigation.    These  works,  which  have 
been  fully  described  in  previous  reports,  consist  in  constructions  of  rock, 
bmgh,  piles,  and  gravel,  which  close  side  chutes  and  properly  contract 
the  low-water  channel,  and  in  the  protection  of  caving  banks  by  use 
of  the  same  materials.    Between  Minneapolis  and  St.  Paul,  in  addition 
to  works  of  construction,  bowlders  are  removed  and  channels  dredged 
through  gravel  bars;  at  Eock  Island  Eapids,  guide  piers,  to  aid  in  the 
iia\igation  of  the  rapids  at  night,  are  built,  and  rock  ledges  above 
grade  within  the  proposed  channel  limits  are  removed  by  drilUng,  blast- 
ing, and  dredging.     The  appropriation  also  provides  for  a  certain 
arnoont  of  dredging  and  other  temporary  work  for  the  more  rapid  and 
uninediate  removal  of  obstructions  to  navigation. 

At  the  commencement  of  the  fiscal  year  there  was  available  the  sum 

<^f  1937,287.45.    Work  was  carried  on  vigorously  in  1893,  subsequent 

to  June  30,  but  in  1894  little  besides  contract  work  has  been  accom- 

Plished,  funds  available  being  insufficient  to  warrant  placing  our  plants 

^  the  field.    Under  approved  projects  work  of  dam  construction,  shore 

protection,  and  removal  of  rocks  and  bowlders  has  been  carried  on 

^uring  the  past  year  by  days'  labor  and  Government  plant  between  St. 

:^3ul  and  Lake  Pepin,  between  Miuneiska  and  Genoa;  at  Eock  Island 

^^pids,  between  Keithsburg  and  Montrose;  at  head  of  Des  Moines 

^^pids;  at  vicinity  of  Canton,  between  Quincy  and  Olarksville ;  at  West- 

P^t  Chute,  and  between  the  Illinois  and  Missouri  rivers.    Under  formal 

pf^^tract,  dam  and  shore  protections  were  constructed  between  Smiths 

p^  and  Lake  Pepin,  between  Genoa  and  Prairie  du  Ohien,  between 

^fenhaven  and  Dubuque,  between  Dubuque    and  Clinton,  between 

*^^kuk  and  Quincy,  between  Quincy  and  Hannibal,  between  Clarks- 

I^ie  and  Hamburg,  between  Hamburg  and  Cap  au  Gris,  and  between 

^*P  au  Gris  and  the  mouth  of  the  Illinois  Eiver. 

At  Bui'lington  Harbor  no  work  was  found  necessary  during  the  year, 
7^4  the  balance  ($3,094.38)  remaining  from  the  allotment  in  act  of  Sep- 
^ber  19, 1890,  is  still  available. 


1640   REPORT  OF  THE  CHIEF  OF  ENaiNEEBS,  U.  8.  ABMT. 

Surveys  and  examinations  were  made  between  St.  Paul  and  Lab 
Pepin,  at  Moline  Pool,  vicinity  of  Keithsburg,  above  Burlington,  aw 
at  Twin  Islands;  also  continuous  surveys  of  the  river  from  Minneiskj 
to  Crooked  Slough,  100  miles,  and  from  Clayton  to  Le  Claire,  138mi]ec 

Extensive  repairs  were  made  to  the  plant  belonging  to  this  appro 
priation,  and  many  pieces  were  added  during  the  year. 

The  details  of  all  the  above-mentioned  work  are  fully  given  in  th 
appended  reports  of  assistants  in  local  charge. 

Minneapolis  to  St  Paul. — The  act  of  Congress  of  August  11, 188^ 
provided  in  a  general  way  for  work  of  improvement  between  Minn< 
apolis  and  St.  Paul,  and  the  act  of  September  19, 1890,  allotted  a  specifi 
amount  ($50,000)  for  carrying  on  specified  work  on  this  section  of  tl 
river.    Details  of  work  performed  are  given  in  former  reports. 

There  is  available  for  this  work  from  the  appropriation  of  1890  tl 
sum  of  $49,892.17. 

Under  date  of  February  15,  1893,  I  was  directed  by  the  Chief 
Engineers  to  prepare  new  and  exact  estimates  for  locks  and  damsf 
this  portion  of  the  river,  and  to  submit  to  him  the  results  whenreache 
Surveys  were  made  during  the  low- water  season  of  1893.  My  repo 
was  rendered  March  1, 1894,  and  is  included  in  Senate  Ex.  Doc.  N 
109,  Fifty-third  Congress,  second  session. 

Improving  Quincy  Bay,  Illinois, — The  river  and  harbor  act  of  Ja 
13, 1892,  contains  the  following  clause: 

Improving  Qaincy  Bay,  lUinois:  The  balance  ou  hand  to  credit  of  this  impro^ 
ment  from  the  appropriation  made  iu  the  river  and  harbor  act  of  September  nil 
teenth,  eighteen  hundred  and  ninety,  is  hereby  autjiorized  to  be  expended,  or 
mach  thereof  as  may  be  necessary,  in  constructing  a  retaining  levee  on  Whip] 
Creek  Bar  fo  hold  the  material  dredged  from  the  bay,  as  recommended  by  the  en 
neer  in  charge  in  the  report  for  eighteen  hundred  and  ninety-one,  page  twenty-^ 
hundred  and  twenty-one. 

A  project  for  a  retaining  levee  or  bulkhead  on  Whipple  Creek  B 
was  submitted  February  25, 1893,  and  approved  March  3, 1893,  0< 
tract  for  the  work  was  let  to  Mr.  H.  S.  Brown,  the  lowest  bidder.  T 
coDStruction  of  the  bulkhead  was  commenced  in  June,  1893,  and  co 
pleted  in  June,  1894. 

Commercial  statistics  relating  to  the  Upper  Mississippi  River  J 
given  in  connection  with  the  report  on  ^^  operating  snag  boats  and  dred 
boats  on  Upper  Mississippi  River."  These  statistics  do  not  fully  in" 
cate  the  relations  of  this  work  to  the  interests  of  commerce  and  t 
general  i)ublic.  The  influence  which  the  Upper  Mississippi  River  in  i 
improved  condition  has  upon  freight  rates  must  be  taken  as  a  measu 
of  itsimportanoe.  Of  the  amount  of  freight  carried  by  railroads  at  riv< 
rates,  as  a  result  of  the  river  competition,  no  figures  can  be  given;  bi 
such  amount  is  known  to  be  very  large  during  the  season  whennavigfJ 
tion  of  the  river  is  practicable. 

During  the  past  year  the  works  heretofore  constructed  by  the  Go^ 
ernment  have  continued  to  straighten  and  deepen  the  low-water  cbftB 
nel  of  the  river,  and  to  materially  benefit  the  interests  of  commerc 
and  navigation.  That  such  benefit  should  continue  and  increase^ it i 
necessary  that  the  work  of  improvement  be  contiuued  until  the  whol 
river  is  put  under  such  control  that  the  possibility  of  new  obstruction 
appearing  is  done  away  with. 

If  the  radical  improvement  of  the  Upper  Mississippi  River  is  to  1 
continued  and  carried  to  the  full  limits  which  the  immense  interes 
involved  justify,  it  is  desirable  that  it  should  be  carried  on  under  I 
eral  appropriations,  so  that  the  full  benefit  of  the  improvement  may 
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secured  at  as  early  a  day  as  is  practicable.  As  an  amount  that  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1896, 1  pre- 
sent an  estimate  of  $866,666.67. 

The  improvement  of  the  Upper  Mississippi  River  is  a  work  which 
cau  be  best  carried  on  so  gradually  as  to  give  the  river  itself  full  oppor- 
tunity to  assist  in  the  formation  of  proper  channels,  and  if  carried  to 
its  fullest  limits  the  work  must  extend  over  many  years.  It  does  not 
now  appear  desirable,  or  even  practicable,  to  prepare  detailed  plans  for 
the  whole  river  so  long  in  advance  of  the  time  when  it  may  be  possible 
or  necessary  to  carry  out  some  of  the  work.  The  existing  project  for 
this  work  may  therefore  be  said  to  be  one  of  general  methods  and  the 
execution  of  detailed  plans  for  special  localities.  Under  the  condi- 
tions named  no  detailed  estimates  of  cost  of  completing  the  entire  work 
cau  well  be  now  made.  Projects  for  the  expenditure  of  each  appropri- 
ation, in  accordance  with  approved  plans  and  methods,  are  presented  in 
lieu  of  a  general  project  for  the  completion  of  work.  It  has  been  the 
custom  in  carrying  out  work  on  the  Upper  Misssissippi  to  select,  when 
funds  are  available,  such  localities  for  improvement  as  may  be  at  the 
time  most  detrimental  to  navigation.  Each  and  every  locality  thus 
improved  has  a  beneficial  result  on  the  navigation  of  the  whole  river, 
and  as  the  shoalest  bars  have  been  improved  from  year  to  year  the 
niling  navigable  depth  has  been  considerably  increased.  By  this 
method  the  good  eftects  of  work  are  spread  over  the  entire  stretch  of 
river,  and  the  improvement  of  the  river,  considered  as  a  whole,  is  made 
progressive,  the  expenditure  of  each  successive  appropriation  resulting 
in  further  and  immediate  benefit  to  the  interests  of  continuous 
navigation. 

Si^i^niary  of  expenditures  for  calendar  year  ending  December  SI,  189S,  under  appropriaiionn 
for  improving  Mississippi  River,  **Ohio  River  to  Minneapolis f''  applied  to  that  portion 
^f  the  river  between  the  mouik  of  the  Missouri  River  and  Minneapolis;  **Minniapolis  to 
^Moines  RapidSf'*  and  *'Des  Moines  Rapids  to  Illinois  River," 

Minneapolis  to  Saint  Paul  (snrvey) $4,994.41 

S»intPaul  to  Lake  Pepin 70,434.15 

Smiihs  Bar  to  Lake  Pepin 29,770.38 

«»ed8  Landing  to  Minneiska 34,008.64 

Jj^edging  at  Chimney  Rock 8,006.35 

JJ^nneiska  to  Genoa 122,372.67 

^enoa  to  Prairie  du  Chien 83,729.57 

Wenhaven  to  Dnbuqne 49,439.79 

gn^ue  to  Clinton 45, 15'<.90 

J0«k  Island  Eapids 66,377.54 

S'Jo.ysonKock  Island  Rapids 546.98 

pledging  bolow  Keithsburg...' 938.94 

jeithsburg  to  Montrose 38,878.47 

jeokukto  Quincv 70,730.76 

QniiicvBay 8,283.17 

Vnincyto  Hannibal 8,048.94 

Wncy  to  Clarksville 66,807.63 

Clarksville  to  Hamburg 20,052.96 

Hambarg  to  Cap  au  Oris 39, 386. 85 

fiiinois Kiver  to  Missouri  River 65,722.25 

Pnrchase,  construction,  care,  and  repair  of  plant 85, 402. 28 

flnrveys  and  gauges 14, 017. 81 

Total 923,108.44 

XoTE. — In  above  statement  retained  percentages  on  contracts  and  other  liabilities 
oatstanding  December  31, 1893,  are  included. 
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A  h^iraci  of  appropriations, 

St.  Paul  to  Dob  Moines^apids : 

By  act  approved — 

June  18. 1878 $250,000.00 

March  3,  1879 100,000.00 

June  14,1880 150,000.00 

March  3,  1881 200,000.00 

By  actpassed  Augu8t2,1882 250,000.00 

By  act  approved —  \ 

July  5,  1884  (general  improvement) 250,000.00       < 

July  5,  1884  (applied  to  harbor  Lake  City) 15,000.00 

Angnst  5, 1886 882,500.00 

Minneapolis  to  Des  Moines  Rapids: 

By  act  of — 

August  11, 1888 600,000.00 

September  19,1890 500,000.00 

Des  Moini's  Rapids  to  Illinois  River: 

By  act  approved — 

Juuel8,  1878 100,000.00 

March  3, 1879 40,000.00 

June  14,1880 100,000.00 

March  3, 1881 175,000.00 

By  act  passed  August  2, 1882 200,000.00 

By  act  approved — 

July  5, 1884 200,000.00 

Augusts,  1886 150,000.00 

By  act  of— 

August  11, 1888 200,000.00 

September  19, 1890 165,000.00 

Ohio  River  to  Minneapolis,  applied  to  Missouri  River  to  Minneapolis: 

By  act  approved — 

Julv  13,1892 600,000.00 

March  3, 1893  (sundry  civil) 866,666.67 

Total 5,494,166.67 

General  statement  iihoioing  net  expenditures  from  the  commencement  of  improvement  to 

July  If  1894f  under  various  appropriations » 

St.  Paul  to  Des  Moines  Rapids $1,560,323.17 

Practical  test  of  Adams  Flume  (St.  Paul  to  Des  Moines  Rapids) *22, 176.83 

HarlH)r  at  Lake  City  (St.  Paul  to  Des  Moines  Rapids) 15, 000. 00 

Minneapolis  to  Des  Moines  Rapids 1,096,905.62 

Des  Moines  Rapids  to  Illinois  River 1,330,000.00 

Ohio  River  to  Minneapolis  (applied  to  ''between  mouth  of  Missouri 

River  and  Minneapolis") 1,176,301.63 

Total  net  expenditures 5, 200, 707. 25 

Balances  July  1,  1894— 

Minneapolis  to  Des  Moines  Rapids f$3, 094.  38 

Ohio  River  to  Minneapolis 1290,365.04 

293,  459. 42 

Total  a])propriated 5, 494, 166. 67 

*Iu  additif)n  to  this  amount  Mr.  Adams  expended  $13,000  appropriated  by  aci»  of 
August  2,  1882,  and  July  13,  1892. 
tBelongs  to  harbor  at  Burlington,  Iowa. 
XOi  this  balance,  $49,892.17  pertains  to  Minneapolis  to  St.  Paul. 
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tures  on  ike  varioui  teeiions  of  the  river  between  MinneapoUe  and  the  Miesouri 
River  from  eommemoemefnt  of  improvement  to  July^  1894, 


Locality. 


to  St.  PanI  (Omaha  bridge) .. 

aha  bridee)  to  Prescott 

lake  Pepm  

ike  City 

Pepin  to  Alma 

lona  bridge 

ffeto  La  Crosse  bridffe 

idge  to  McGregor  bridge 

Idge  to  Dnbuqne  bridge 

dge  to  Clinton  bridge 

g:e  to  Rock  Island  bridge 

bridge  to  Keithsbnrg  bridge 
bridge  to  Des  Moinos  Kapioa 

uincy  bridge 

:e  to  Clarksville 

d  Cap  an  Gris 

to  liliDois  River 

r  to  Missouri  River 


ky- 


ges,  and  meter  work 

idge  boats  and  wrecking 

navigation  throngh  bridges 

t  of  Adams  Flame 

Diated  value 


Distance. 


Amount. 


Milet. 
11 
82 
29 


12 
29 
31 
72 
89 
C7 
40 
58 
60 
40 
00 
43 
27 
25 


$59, 098. 70 

638,498.56 

111,409.17 

16, 091. 62 

341. 439. 26 

365, 394. 25 

236, 139. 39 

308,311.07 

137, 236. 65 

131, 905. 29 

228, 296. 99 

70, 071. 85 

515,971.20 

355, 263. 71 

552,051.47 

389, 959. 31 

137,116.97 

70, 688. 77 

44, 481. 36 

10,  000. 00 

56,728.99 

162, 619. 17 

59, 661.  It 

1, 412. 18 

27, 176. 83 

173, 681. 38 


5. 200. 707.  25 


*  125,000  additional  expended  at  Quincy  Bay  under  special  appropriation. 

Money  statements, 

MINirSAPOLIS  TO  DBS  MOINKS  RAPIDS. 

3,  balance  nnexpended : 

an  Chicago,  St.  Paul,  Minneapolis,  and  Omaha  Railroad  bridge 

Washington  avenue  bridge , $4,585.83 

r  at  Burlington 3,094.38 

7, 680. 21 
(94,  amount  expended  during  fiscal  year  between  Chicago,  St. 
tfinneapolis,  and  Omaha  Rauroad  bridge  and  Washington  ave- 
idge 4,585.83 

4,  balance  nnexpended 3,094.38 

DBS  MO  INKS  RAPIDS  TO  ILLINOIS  RITBR. 

3,  balance  unexpended ^  $11, 987. 55 

(94,  amount  expended  during  fiscal  year 11, 987. 55 

R  TO  MINNEAPOLIS,  APPLIED  TO  THAT  PORTION  OF  THE   RIVER  BETWEEN 
THE  MOUTH  OF  MISSOURI  RIVER  AND  MINNEAPOLIS. 

3,  balance  nnexpended $1, 198, 178.44 

(94,  amount  expended  during  fiscal  year 907, 813. 40 

4,  balance  nnexpended 290,365.04 

4,  outstanding  liabilities •$10,  623. 16 

4,  amount  covered  by  uncompleted  contracts. ..  1 141,  902. 05 

152, 525. 21 

4,  balance  available 137,839.83 


'Of  this  amount  $468.73  are  nonpayments, 
t  Includes  retained  percentage. 
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Amount  (estimated)  reqaired  for  oompletion  of  existing  project Unknown. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
<  30,  1896 $866,666.67 

Submitted  in  compliance  with  requirments  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  ajid  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposaU  received  and  opened  by  Maj.  A,  Mackenzie,  Corps  of  Bnginmre,  aX 

Rock  Island,  III,,  July  6,  1893,  at  i  p,  m. 


[Available  for  this 
March  a,  1893.  for 
an  allotnient  of  $868 
MiBftouri  and  Minneapolis/'] 


di7  civil  act  approT«d 

o  ftinneapolia,    nndw 

River  between  moath  of 


FURNISHING  ROCK  ON  UNITED  STATES    BARGES  BETWEEN  ST.  PAUL  AND  LAXS 

PEPIN,  MINNESOTA. 

[Allotment  of  $65,000  made  by  project  approved  May  8,  1893.] 


No. 


1 
2 
3 

4 
5 
6 


Name  and  addreaa  of  bidder. 


Mathew  Ahem,  Charle  Sjojn^n,  and  John  ^ogren,  Hastings,  Minn 

Peter  J.  Peterson,  Red  wing,  Minn : 

Andrew  Danielson  and  John  Seastrand,  Red  Wing,  Minn 

John  Killeen,  Davenport,  Iowa 

John  Benson, Hastinf^s,  Minn.  ' 

Thomas  W.  Hope,  Diamond  Blaff,  Wis.* 


]  0, 000  onbio  yaidi 
rock. 


Price     I 
per  en  bio 
yard. 


CenU. 
56 
56 
70 
83 
54| 
85 


Total 


5.500 
7,000 
8.000 
6.450 


'Recommended  for  acceptance;  accepted,  and  written  contract  made.  '5,000  cubic  yards. 

FURNISHING  BRUSH  ON  UNITED  STATES  BARGES  BETWEEN  ST.  PAUL  AND  LAKE 

PEPIN,  MINNESOTA. 

[  Alloment  of  $65,000  made  by  project  approred  May  8, 1803.] 


No. 


1 
2 
3 

4 
5 

6 


Name  and  address  of  bidder. 


Alfred  Anderson  and  Angnst  Peterson,  Red  Wing,  Minn 

Mathew  Ahern,  Charle  Sjoffren  and  John  ^ogren,  Hastings.  Minn. 
Owen  P.  Sherry,  Hastings,  Minn.' 


Christian  Massueger,  Fountain  City,  Wis.* 
Frank  N.  Traax.  St.  Paul  Park,  Minn.* 


Herbert  Ames,  St.  Paul  Park,  Miun.^ 

Edward  Du  Shane  and  George  W.  Speaks.  Hastings,  Minn.*. 


30,000  cubic  yards 
brush. 


Price 
percubic 
yard. 


CenU. 
36 
30 
34 

36 
33 

36 
35 


Total. 


$10,800 
9,000 


\ 


8.8S0 
10,500 


'5,000  cubic  yards. 

'Kecommended  for  acceptance;  accepted,  and  written  contract  made. 

•7,500  cubic  yards. 

<  10, 000  cubic  yards  betwet^n  Red  Wing  and  Hastings,  Minn.,  30  cents;  10,000  cubic  yards  between 
HsHtings  aud  Grey  Cloud  Inland,  Minnesota,  33  cents;  10,000  cubic  yards  between  Grey  Cloud  Island 
and  St.  Paul,  Minn..  36  ceuts. 

•3,000  cubic  yards 
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Abstract  of  proposaU  received  and  opened  by  Maj.  A.  Mackenzief  etc, — Continued. 
CO3JSTRXrCTI0N  OF  SHORE  PROTECTIONS  BETWEEN  SMITHS  BAR  AND  LAKE  PEPIN. 

[Allotment  of  $50,000  made  by  project  approved  May  8,  1893.] 


^ame  and  addresa  of  bidder. 

30,000  cabic  yards 
rock  in  place. 

20,000  cubic  yards 
brush  in  place. 

Grand 
Total. 

ITo. 

Price  per 
cubic 
yard. 

Total 

Price  per 
cubic 
yard. 

ToUl. 

1 
2 

a 

Jftoob  Richtman,  Fonntoin  City,  Wis.^ 

A  1l>ert  Kirchner,  Fountain  City,  Wis 

Sid  J .  Tmax.  Hastinm.  Minn 

$1.20 
1.40 
1.10 
1.57 

$36,000 
42,000 
33.000 
47,100 

CenU. 
40 
75 
67 
53 

$8,000 
15,000 
13,400 
10,60(h 

$44,000 
57,000 
46,000 

4 

Cliristiaii  Maasneger,  Foontain  City,  Wia.. . 

57,700 

1  Recommended  for  acceptance ;  accepted,  and  written  contract  made. 

FCBNTSHTNG    RIPRAP  ROCK    ON  UNITED  STATES  BARGES  BETWEEN    FOUNTAIN 

CITY,  WIS.,  AND  BROWNSVILLE,  MINN. 

[Allotment  of  $60,000  made  by  prefect  approved  liay  8,  1893.] 


Ko. 


10,000  cubic  yards 
rock. 


Name  and  address  of  bidder. 


1 

2 
3 
4 


Kelson  Breed,  Homer,  Minn.,  and  Thomas H.  Botham,  Winona,  Minn 

John  Killeen,  Davenport,  Iowa 

Ed^ar  R.  Leach,  RicDroond,  Minn 

Oeorge  Palmer,  Brownsville,  Minn.' 

Albert  Kirchner,  Fountain  City.  Wis 

H.  E.  Haxen,  Lynxville,  Wis 


Price  per 
cubic 
yard. 


Total. 


$6,700 
8.300 
5.400 


5,300 
7.000 
7,500 


>  2,500  cnbic  vards. 

*  Sand  rock,  53  cents.    Recommended  for  acceptance ;  accepted,  and  written  contract  made. 

a  Lime  rock. 

FURNISHING    BRUSH    ON    UNITED  STATES    BARGES   BETWEEN    FOUNTAIN    CITY 

AND  GENOA,  WIS. 

[  Allotment  of  $60, 030  made  by  project  approved  May  8,  1893.] 


NoL 


Name  and  address  of  bidder. 


1  Jacob  Schmoker,  Fountain  Ci^  Wis. 

2  Anton  Zehren,  Buffalo  City,  Wis..... 


3 

4 


Henry  F.  Murr,  Fountain  Cit;r,  Wis. 
Cbristian  Mai^sueger,  Fountam  City,  Wis.*. 


25,000  cubic  yards 
brush. 


Price  per, 
cubic 
yawl. 


Cents. 

26  I 

27  ; 
28 
24i 


1  Recommended  for  acceptance ;  accepted,  and  written  contract  made. 


Total. 


$6,500 
6.750 
7.000 
6,125 
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Abstract  of  proposals  received  and  opened  ^y  Maj.  A,  MaekenHe,  tto. — Contmned. 

CONSTRUCTION    OF    DAMS    AND    SHORB    PROTECTIONS    BETWEEN    GENOA    AND 

PRAIRIE  DU  CHIEN.  WIS. 

[Allotment  of  $50,000  made  by  prctject  approved  Ifay  8, 1883.] 


No. 


1 

8 

4 
5 


Name  and  addi«sa  of  bidder. 


Jacob  Ricbtman,  Fonntain  City,  Wis 

Christian  Massneger,  Fountain  City,  Wis  . . 

Sid.  J.  Truax,  HaHtingH,  Minn 

Albert  Kirchner,  Fonntain  City,  Wis 

V.  A.  Bigelow,  Lacrosse,  Wis.,  and  A.  B. 
Teasda^,  Cassville,  Wis.* 


25,000  cubic  yards 
rock  in  place. 

Price  per 
cubic 
yard. 

Total. 

$1.40 
1.39 
1.10 
1.30 

1.14 

$35,000 
34.750 
27,500 
32,500 

28,500 

25,000  cubic  yards 
brush  in  place. 


Price  per 
cubic 
yard. 


TotaL 


Grand 
totaL 


Cents. 


60 
65 
67 
55 

40 


n 

$15,000 
16,250 
16,750 
13*750 

$50,010 
51,000 
44.250 

46.25$ 

10.000 

38.500 

'  Recommended  for  acceptance ;  accepted  and  written  contract  made. 

CONSTRUCTION   OF  DAMS  AND  SHORE   PROTECTIONS    BETWEEN    DUBUQUE  AND 

CLINTON,  IOWA. 

[Allotment  of  $50,000  made  by  project  approved  May  8,  1883.] 


No. 


1 
2 

8 

4 
5 
6 


Name  and  address  of  bidder. 


Sid.  J.  Truax,  Hastings,  Minn 

Jacob  Richtman,  Fountain  City,  Wis 

Albert  Kirchner,  Fountain  City,  Wis 

Patterson  Bros.,  Keokuk,  Iowa 

A.  J.  Whitney,  Rock  Island,  111 

V.  A.  Bigelow,  Lacrosse,  Wis.,  and  A.  B. 

Teasdale,  Cassville,  Wis.* 

John  Adams,  Madison,  Ind 


25,000  cubic  yards 
rock  in  place. 

Price  per 
cubic 
yard. 

Total. 

$L28 
1.40 
1.45 
L2C 
1.37 

L24 
1.80 

$32,000 
35,000 
36,250 
31,000 
34,250 

31,000 
45,000 

25,000  cubic  yards 
brush  in  place. 


Price  per 
cubic 
yard. 


$0.67 
.60 
.65 
.50 
.57 

.47 
1.20 


$16,  750 
15.000 
16,250 
12.500 
14,250. 

11,750 
90,000 


Grand 
total. 


$48,750 
50.000 
52. 2» 
43,500 
48,500 

42.750 
75,000 


1  Recommended  for  acceptance ;  accepted  and  written  contract  made. 

FURNISHING  RIPRAP  ROCK  ON  UNITED  STATES  BARGES  BETWEEN  KKITHSBURG 

ILL.,  AND  MONTROSE,  IOWA. 

[Allotment  of  $50,000  made  by  project  approved  May  8, 1893.] 


No. 


Name  and  address  of  bidder. 


1 
2 
8 

4 
5 
6 
7 
8 
0 

10 

11 
12 


John  Killeen,  Davenport,  Iowa 

Feasley  Bros.,  Daihis  City,  111.' 

Christian  Mathes,  BurlingtoUjIowa'  .. 

Becker  &,  Moyes,  Pontoosuc,  III.' 

Siens  &.  Bro.,  Pontoosuc,  111.^ 

Henry  C.  Berger,  Kauvoo,  Ill.» 

Geo.  H.  Schafer,  Fort  Madison,  Iowa*. 
William  Engelhard,  Pontoosuc,  111.'- . . 
Ernest  G.  Kemper,  Burlington,  Iowa  •. 

Amos  K.  Roberts,  Nauvoo.  HI.' 


30,000  cubic  yards 
broab. 


Per  cubic 
yard. 


$0. 


TotaL 


Chas.  H.  Kemper,  Burlington,  Iowa»» 
Samuel  Monroe,  Portsmouth,  Ohio.... 


{ 


83 

90 

74  I 

78  1 

78 

05: 

78  t 

78 

7»i 

634 

68 

87 

70 


$20,750 


1^^ 


19,750 


/ 


11,000  cubic  yards. 
^10,000  cubic  yards. 
*2,000  cubic  yards. 
<5,000  cubic  yards. 
ci2,000  cubic  yards. 
«5,000  cubic  yards. 
»2,000  cubic  yards. 
■10,000  cubic  yards. 

•  15, 000  cubic  yards  at  Nauvoo,  Hi.,  63}  cents;  10,000  cubic  yards  at  Burlington,  Iowa,  68  cents. 
Recommende<l  for  acceptance;  accepted  and  written  contract  made. 
•"  '.0,000  cubic  yards. 
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wtraci  o/prop09al9  received  and  opened  hy  Maj,  A,  Mackenzie,  etc. — Continned. 

rSJXTNO  BRUSH  OK  XTNITED  STATES  BARGES  BETWEEN  KEITHSBURG.  ILL. 

AND  MOIirTROSE,  IOWA. 

[Allotment  of  $50,000  made  by  project  approred  Ifay  8,  18S3.] 


Name  and  addreaa  of  bidder. 


fcw»y  Bros.,  Dallas  City,  HI.i 

ba«.  F.  Winters,  Fort  Madison,  Iowa. '. 


bflip  Pence,  Lomax,IIl.« 

ilward  H.  Roieers,  l<ew  Boston,  111.* 

^m.  A.  Shain,  Dallas  City.  HI.* 

l&rietiAn  Massaeger,  fountain  City,  Wis. 


30,000  cnbio  yards 
brush. 


Per  cubic 
yard. 


Total. 


$9,000 


M>  cnl»io  yards.    Recommended  for  acceptance ;  accepted  and  written  contract  made. 

O  cubic  3'ard8  at  Port  Louisa,  Iowa,  33  cents;  12,500  cubic  yards  at  Koithsburg,  III.,  35  cents. 

}  cable  yartis, 

O  cubic  yards.    Recommended  for  acceptance;  accepted  and  written  contract  made. 

*  cubic  yards.    Recommended  for  acceptance ;  accepted  and  written  contract  made. 

tSHIXa    RIPRAP  ROCK  ON   UNITED   STATES  BARGES  BETWEEN   HANNIBAL 

AND  CLARKSVILLE,  MO. 

[Allotment  of  $35,000  made  by  project  approved  May  8,  1893.] 


Name  and  address  of  bidder. 


»hn  Killeen,  Davenport,  Iowa 

enry  L.  Hart.  Louisiana,  Mo 

jn  ael  Monroe,  Portsmouth,  Ohio 

ryBtal  Carbonate  Lime  Co.,  Louisiana,  Mo.> 


1  Informal.    Recommendation  that  all  bids  bo  rejected. 


15,000  cubic  yards 
rock. 


Price  per 
cubic 

Total. 

yard. 

Cknts. 

85 

$12,750 

72 

10.800 

74 

11,100 

58 

8,700 

[gwiKO  BRUSH  ON  UNITED  STATES  BARGES  BETWEEN  QUINCY  BRIDGE  AND 

CLARKSVILLE,  MO. 

[Allotment  of  $35,000  made  by  pr<^ect  approved  May  8, 1893.] 


Name  and  address  of  bidder. 


Bory  Tt-  Hart,  Louisiana,  Mo 

»hii  Alcorn,  Hannibal,  Mo.» 

^Inr^m  Kimmel  and  Aariah  Brown,  Qnincy,  111. 

.niuel   Monroe,  Portsmouth,  Ohio* 

X..  Xicbols.Fort  Madison,  Iowa* 


20,000  cubic  jards 
brush. 


Price  per 
cubic    I  Total, 
yard.     I 


>  2,000  cubic  Tarda.    Informal  bid. 

*  Recomroenaed  for  acceptance ;  accopted  and  written  contract  made. 

•  10,000  cubic  yards.    Informal  bid. 


$6,400 

"7,666 
6,000 


Ij648      BEPOBT   OF    THE   CHIEF   OF  ENGINSEB8,  U.  8.  AHMY. 

Abstract  of  proposals  received  and  opened  hy  Maj,  A,  Mackengie,  etc. — Continned. 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  CLARKSVILLE.  MO, 

AND  HAMBURG,  ILL. 

[Allotment  of  $50,000  made  by  project  approved  May  8,  1883.] 


Name  and  address  of  bidder. 

25,000  cubic  yards 
rock  in  plaoe. 

25,000  cable  varda 
brush  in  place. 

Grand 

total. 

No. 

Price 

per  cubic 

yard. 

Total. 

Price 

per  cubic 

yard- 

$0  49 
.60 
.80 
.60 
.75 
1.10 

Total. 

1 

James  Short.  St.  Charles,  Mo.* 

$1.35 
1.30 
LOO 
L40 
1.48 
1.70 

$33,750 
32,500 
40.000 
35.000 
37.000 
42.500 

$12,250 
15,000 
20.000 
15,000 
18,750 
27,500 

$46,000 

2 

9 

Jacob  Richtman.  Fountain  City,  Wis 

PSrtterson  Bros..  Keokuk.  Iowa 

47.5<» 
60,000 

4 

5 

Albert  Klrchner,  Fountain  City,  Wis 

Sid.  J.  Truax.  Hastinsrs.  Minn 

50.000 
55,750 

6 

John  Adams.  Madison.  Ind 

70,000 

'  Recommended  for  acceptance ;  accepted  and  written  contract  made. 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  HAMBURG,  ILL, 

AND  CAP  AU  GRIS.,  MO. 

[Allotment  of  $75,000  made  by  project  approved  May  8,  1893.] 


No. 


1 
2 
3 
4 
6 
6 
7 


Name  and  address  of  bidder. 


H.  S.  Brown,  Quincy,  111 

Thompson  &,  Gray,  St.  Charles,  Mo 

Jacob  Richtman,  Fountain  City,  Wis.  > 
Albert  Kirohner,  Fountain  City,  Wis  . 

Hunter  &.  Fruy,  Memphis,  Tenu 

Patterson  Bros.,  Keokuk.  Iowa 

John  Adams.  Madison,  Ind 


37,000  cubic  yards 
rock  in  place. 


Price 
per  cubic 
yard. 


$L40 
1.34 
L25 
1.35 
L45 
L75 
L65 


Total. 


$51,800 
49.580 
46,250 
49,950 
53,650 
64,750 
61.050 


37,000  cubic  yards 
brush  in  place. 


Price. 

per  cubic 

yard. 


$0.80 
.49 
.50 
.60 
.55 
.75 
LOS 


Total. 


$29,600 
18. 130 
18.500 
22,200 
20,350 
27.750 
38,850 


Gnod 
totaL 


$81,400 
67,719 
61 750 
72.151 
74,000 
91500 


I  Recommended  for  acceptance;  accepted,  and  written  contract  made. 

« 

CONSTRUCTION  OF  DAMS  AND  SHORE  PROTECTIONS  BETWEEN  CAP  AU  GRIS,  MO, 

AND  MOUTH  OF  ILLINOIS  RIVER. 

[Allotment  of  $60,000  made  by  project  approved  May  8,  1893.] 


No. 


1 
2 
3 

4 
5 
6 
7 

8 


Name  and  address  of  bidder. 


James  Short,  St.  Charles,  Mo.' 

H.  S.  Brown,  Quincy,  111 

Jacob  Kichtraan,  Fountain  City,  Wis 
Albert  Klrchner,  Fountain  City,  Wis 

Hunter  &  Frey.  Memphis.  Tenn 

Patterson  Bros.,  Keokuk,  Iowa 

A.  J.  Whitney,  Rock  Island,  111 

John  Adams,  Madison,  Ind 


30,000  cubic  yards     30.000  cubic  yards 
rock  in  place.  brush  in  place. 


Price 

I)er  cubic 

yard. 


$L24 
1.20 
1.30 
L40 
L45 
1.50 
L40 
1.60 


I     Price 
Total,      per  cubic 
yard. 


$37,200 
36,000 
.W.OCO 
42,000 
43,500 
45,000 
44.700 
48.000 


$0.44 
.75 
.60 
.60 
.55 
.60 
.65 
LOO 


Gmd 

TotaL 

TotaL 

$13,200 

$50,400 

22.500 

58,400 

18,000 

57,000 

18,000 

60.000 

16,500 

60.000 

18.000 

83.000 

19,500 

64,200 

30,000 

78,000 

■  Recommended  for  acceptance;  accepted,  and  written  contract  made. 
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Ab^trtict  of  proposals  received  and  opened  by  Maj,  A,  Maokengie,  etc. — Continued. 

FTJRKTSHING    BRUSH    ON    UNITED    STATES   BARGES  WITHIN  25  MILES  OF  PIASA 
ISLAND,  ILLINOIS,  UPON  THE  MISSISSIPPI  OR  MISSOURI  RIVERS. 

[Allotment  of  $90,000  made  by  project  approved  May  8,  1803.] 


Ko. 


Name  and  addreaa  of  bidder. 


Henry  L.  Hart«  Loaisiana,  Mo.  ^ 

CliriBtian  Maasneger,  Fountain  City,  Wis. 
Samnel  Monroe,  Portamonth,  Ohio 


1 
2 

3  , 

4  j  John  Qray,  Canton,  Mo. 

5  I  Hanter  A.  Frey,  Memphis,  Tenn. ' 


50,000  cable  yards 
brush. 


TotaL 


$24,750 
22,000 
13,500 
12,000 


1 20,000  cnbic  yards. 

*  Recommended  for  aoceptanoe ;  accepted,  and  written  contract  made. 

Abstract  of  proposals  received  and  opened  by  My.  A.  Mackenzie,  Corps  of  Engineers,  a% 
Rock  Island,  III,,  August  24, 1898,  at  2 p.  m.,  for  construction  of  dams  and  shore  pro- 
Utctioiis  between  Quincy  bridge  and  Hannibal,  Mo. 

[Available  for  this  work  from  appropriation  of  $1,500,000  made  hj  the  sundry  civil  act  approved 
March  3,  1803,  for  '*  improving  Mississippi  Rivoi  flrom  mouth  of  Ohio  River  to  Minneapolis,^ '^under 
I  allotment  of  0866.606.07  mii^e  by  said  act  for  '*  improving  Mississippi  River  between  mouth  of  Mia- 
ori  and  Minneapolis,"  an  allotment  of  $50,000  made  by  project  approved  July  27,  1893.] 


STol 


Name  and  address  of  bidder. 


1 
2 

3 
4 

6 
7 
8 

9 


St. 


ThomiMon  &  Gray,  St.  Louis,  Mo. '..... 
Fruin-Bambrick      Construction      Co., 

Louis,  Mo 

John  Kllleen,  Davenport,  Iowa 

Sid.  J.  Tmax,  Hastings,  Minn 

Jacob  Richtnian,  Fountain  City,  Wis 

Albert  Kirchner.  Fountain  City,  Wis 

H-  S.  Brown,  Quincy.  Ill 

McGee,  Kahraann  6l  Co.,  Kansas  City,  Mo.  * 
Patterson  Bros.,  Keokuk,  Iowa  * 


25,000  cubic  yards 
brush  in  place. 

25,000  cubic  yards 

rock  in  place. 

Price  per 

Price  per 

cubic 

Total. 

b  ic 

Total. 

yard. 

yard. 

Cents. 

53 

$13,250 

$1.43 

$35,750 

80 

20,000 

L20 

30,000 

60 

15.000 

L40 

35,000 

74 

18,500 

1.20 

80,000 

60 

15,000 

1.40 

35,000 

50 

12.500 

1.20 

30,000 

54 

13,500 

1.20 

80,000 

50 

12,500 

L33 

33,250 

43 

10.750 

1.00 

27,250 

Grand 
total. 


$49,000 

50,000 
50,000 
48.500 
50,000 
42.500 
43.500 
45, 750 
38.000 


1  Informal;  proposal  not  dated. 

'  Informal ;  guaranty  incomplete. 

*  Recommended  for  acceptance ;  accepted  and  written  contract  made. 

Comparative  cost  of  materials,  1892  and  1893. 


Locality  of  delivery. 


1892. 


St.  Panl  to  Merrimac 

Newport 

Gtey  Cloud  Island  and  Nininger. 
Kfnlnecr 

Do 

Ktainger  to  Hastings 

Haetingato  Redwing 

Beeda  Landing  to  Mlnneiska 

Fimntain  City 

Uelunond 


Rock  (per  cubic  yard). 


In  place. 


$1.53 


OnUnite<l 

States 

barges. 


$0.65 


.42 
.44 


.62 
.49 


BNO  94 ^104 


*.40 
*  Soft  sand  rock. 


On  bank. 


$0,314 


Brush  (per  cubic 
yard). 


In  place. 


$0.54 


On  United 

States 

barges. 


$0.20 
.28 


.29 


.281 
.2? 


.20 


Poles. 


Each. 


$0.02| 
.03 


.03 


.03 

.oi' 
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Comparative  co*t  of  maUriaU,  I89£  and  X^P5— Clontinued. 


Rock 

(per  cable  yard) 

Bnuh  (per< 
yard). 

Locality  of  delivery. 

In  place. 

On  United 

SUtes 

barges. 

On  bank. 

In  place. 

Onl 

S 

ba 

1892. 
Dakota 

$0.40* 
.50 

1 

Dresbach 

•  ■..«■■...,.... 

Goiioa  to  Praixio  du  Chien 

$1.40 
1.40 

M.66  I 

Dnbuqne  to  Clinton 

.59 

Sock  Island  Kapida 

.65 
.67 

Do 

$0.35 

......... .|_.._ 

K«ithsburg 

Keithsborg  to  Montrose 

Burlington 

.78 
.60 

Do 

Shokokon  to  Dallas 

Niota...            

.56 
.78 
.55 

.40 

PontooAiic                      . 

Do          

.40 

1 

T7ii.fl vno       -.    .....•.•••.••.••..•.••••••••• 

XAoknk              

.69 

fJrpcroTv  T^&ndinff     ....    .................. 

T..flirrftnfre ................................. 

.69} 
.62 
.53 
.63 

OvilKTV           .    -    -    ......................... 

HannibaL - 



H Amhiirflr                -   ..........•.•••••••••••. 

1803. 
St.   PaiiI   tn  T..AlrA  PAnin                .. 

.541 

1 

T^fiirnnrli 

Cirtnv  Olond  Taland ................... 

}iJ{ninirAT        ....  .......  ............  ..  ...... 



.62 
.54^ 



SinithR  Bar  to  Lake  Penin - 

1.20 

.40 

Ibf innf^ifilcA to  TjAcroflEO ..•.•.«••.•-.••.• 

.53 

Do      s 



miimnnv  Rook,  vicinitv  of > 

.60 
•.63 

Fountafn  Citv  to  Brownsville 

"Pniinf  Afn   Pitv  i^n  f InnnA  _ 

1893. 
Ttichmond ••••••••••••«... 

*.50 

G«iioa  to  Prairift  du  Chienx ,-.--.^, 

1.14 

.40 

DeSoto 

fvlnnhavfm  to  Dubnoue. . 

1.40 
1.24 

.50 

.47 

Diibnaue  to  Clinton 

TtnAlr  InliLnH  liaijiids ,---t-t 

.55 

.67 

Rock  Island  Rapids 

^Keithsbiirff  to  Montroso 



Barkis  Island  to  Montrose 

1 

Bnrlinirton - 

.68 

Sliokokou  to  Dallas 

Dallas 

Dallas 

Pontoosiic 

.55 
.78 
.63i 

Pontoosnc 

^au  voo ... 

ICAokiik  to  Ouinc V 

1.37 

.47 

Creirorv  Landinflr. 

CanTun 

Oiiiiicv  to  Hannibal 

C  nlncv  bridef  to  Hannibal 

1.00 

...... 

.43 

C  nine  V  bridcre  to  Clarksville 

HRnnibal  -. 

.53 
.544 
.58 
.62 

Hann  ibal .......... 

1 

Hannibal 

Louisiana 

Louisiana. 

Louisiana. 

.58 

Clarksville  to  Hambnrc 

1.35 

.40 

HanibnrflT 

Hambarir  to  Can  an  Gris 

1.25 

.SO 

Can  au  Gria 

Cap  ail  Gris  to  month  of  Illinois  River 

Grafton 

1.24 

.M 

.43 

Piasa  Island,  vicinity  of 

■ 

*  iSoft  sand  rock. 
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REPORT  OF  MR.  J.   D.   DXT^ANIC,   SUPERnrnEKDEMT. 

Unitbd  Btates  Enginker  Ovfice, 

Roek  iBland,  111.,  March  9,  2894. 

Majos:  I  liATe  the  honor  to  snbmit  the  fbllowing^  report  of  operations  under  my 
direction  for  improving  the  MisBissippi  River  between  MinDeapolis  and  Lake  Pepin 
fortfafi  calendar  year  ending  Deeember  31,  1893. 

JflNKEAPOLIS  TO   ST.   PAUl.. 

To  comply  with  a  letter,  dated  Office  Chief  of  Engineers,  U.  S.  Army,  February  15, 
^93,deBiringnew  and  exact  estimatea  for  loeke  and  dams  for  improving  the  Mississippi 
Kiyer  between  St.  Paal  and  the  Falls  of  St  Anthony,  surveys  on  which  to  base  these 
■timates  were  made  during  the  low- water  season  of  1893. 

From  the  falls  to  the  Marshall  Avenue  bridge  a  transit  line  and  levels  were  run  on 

eieh  bank  of  the  river,  and  detailed  surveys  were  made  at  Riverside  Park,  Meekers 

hiand,  below  the  Chicago,  Milwaukee  and  St.  Paul  Railway  bridge,  and  at  Miune- 

litha  Creek.     At  each  locality  numerous  borings  were  made,  to  determine  the  ele- 

ntiou  of  the  soft  saml  rock  and  the  character  of  the  river  bed.    For  the  boxings  in 

tlte  river  a  well-digger's  machine  was  used,  mounted  on  IT.  S.  drill  boat  34  and  oper- 

'^  by  steam ;  on  shore  and  in  shoal  water  horse  machines  and  hand  drills  were 

B*^.    Permanent  monuments  were  established  at  each  locality.     The  field  work,  in 

tiie  immediate  charge  of  Mr.  Rnfus  Cook,  was  begun  July  27  and  completed  Novem- 

Iw  17, 1893. 

1  Would  recommend  that  a  line  of  levels  be  run  with  great  care  between  the  Mar- 
^M  avenue  bridge  and  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railway 
IJTJdgie  during  1894,  to  connect  with  the  Mississippi  River  Commission  levels  at  St. 

1  am  indebted  to  the  Minneapolis  Mill  Company  for  access  to  their  office  records 
relating  to  surveys  of  the  river  and  stage  of  water  and  for  other  courtesies,  and  to 
Mr.  J.  T.  Fanning  for  a  copy  of  his  table  of  the  *'  How  of  the  Mississippi  River  at 
tiie  Falls  of  St.  Anthony  from  1880  to  1889  inclusive.'' 

PlaiM of  locks  and  dams  have  been  made  in  sufficient  detail  for  estimating  the 
WBt  of  improving  the  river  between  Minneapolis  and  St.  Paul.  I  have  also  prepared 
iM^'  and  exact  estimates  for  this  work.  These  estimates  have  been  submitted  in  a 
Beparate  special  report.  The  cost  of  this,  including  preparation  of  maps,  plans,  etc., 
^w  $5,431.24. 

ST.   PAUL  TO   LA£K   PEPIN. 

tJiuler  projects  approve<l  August  9,  1892.  and  May  8,  1893,  work  was  continoed 
'^twoeu  6t.  Paul  and  Lake  Pepin  by  days  labor  and  use  of  Oovemiiieut  plant,  the 
^^^ial  bein^  secured  both  by  formal  contract  and  by  purchase  in  open  market, 
of  v-**'-^  was  resumed  June  28,  1893,  on  dams  and  shore  protections  in  the  vicinity 
l^vL^'iinger  and  Hastings  with  the  launch  Emily  and  a  part  of  the  plant.  On  July 
,  .^'■e  towboat  Fury  and  remainder  of  the  plant  were  moved  to  the  vicinity  of  Island 

17'^^be  vicinity  of  Kiningor  and  Hastings,  dams  45  and  46  (sheet  5)  and  dams  16, 
(ah  '  ^y  ^'  ^-^f  -^^  ^'  »"^  ^  (sheet  6)  were  bnilt;  dams  23,  24,  25  ^sheet  5),  and  8 
12  ??^  ^)  ^^^  raised  and  extended;  dams  19,  20, 21.  29,  30  (sheet  5)  and  5, 6, 7. 9. 11, 
gjj'  ^»  14,  18  (sheet  6)  were  raised.  At  the  upper  end  of  Island  18,  860  linear  feet  of 
tetr  P^ote<5tion,  37  fret  wide,  were  added  to  that  built  in  1892,  completing  the  pro- 
«IH)  *^  frcmi  head  of  the  island  to  Dam  23  (sheet  5).  The  shore  protection  at  lower 
l^^**f  Island  16  was  raised  to  top  of  bank  for  a  distance  of  650  feet,  and  the  pro- 
of liSH*  **  lower  ends  of  islands  17  and  18  were  repaired  with  rock.  The  protection 
ft  a-^^  on  ri«;ht  bank  above  Hastings  was  continued  upstream  to  Dam  14  (sheet  6), 

l^^^ance  of  2,070  feet,  having  an  average  width  of  55  feet. 
(jlT^be  vicinity  of  Island  1 ,  dams  39  and 40  (sheet  1 )  were  built ;  dams  2, 6,  7, 8, 10, 24 


^«  slightly  repaired. 
^^  August  16  towboat  Fury  and  plant  were  moved  to  Merrimac,  where  dams  and 
jfT^ protections  were  constructed  and  repaired  as  follows:  Dams  35,36,37,38,39, 
]^  41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53  (sheet  3 )  and  50  (sheet  4)  were  built ;  dams 
^  U,  12, 21, 22, 23, 24, 34  (sheet  3)  and  5  (sheet  4)  were  raised  and  extended;  dams  8, 
l^>U,19,  25,  33  (sheet  3)  were  raised.  Along  the  left  bank,  below  Newport,  1,818 
^^^  feet  of  shore  protection  were  built,  completing  the  protection  from  Newport  to 
^^  25  (sheet  3).    The  shore  protection  at  the  head  of  Island  7  was  extenaed  150 
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feet  to  join  Dam  34.  The  shore  protections  above  Robinsons  Rocks  and  above ; 
Bend  were  repaired. 

On  October  24  the  forces  were  combined  at  Gery  Cloud  Island,  where  the  foUoi^ 
works  were  constructed  to  prevent  the  movement  of  a  large  body  of  sand  acco 
lated  along  the  right  bank  above  Island  14  and  to  improve  the  channel  below ;  di 
51, 52  (sheet  4),  47, 48, 49, 50, 51, 52,  and  53  (sheet  5)  were  built :  Dam  42  (sheet  5)  ^ 
raised ;  the  left  bank  along  Grey  Cloud  Meadow  was  protected  for  2,652  feet  upstn 
from  Dam  50  (sheet  5),  the  average  width  being  36  feet;  the  protection  of  li 
bank  below  Island  14  was  continued  upstream  437  feet,  40  wide. 

Operations  for  the  se'ason  were  closea  November  16,  and  the  entire  fleet  was  1 
up  m  the  winter  harbor  at  Boulan^er  Slough. 

The  prices  paid  for  materials  delivered  on  U.  S.  barges  were  as  follows :  By  fori 
contracts  made  in  1892,  rock,  per  cubic  yard,  62  cents ;  brush,  per  cubic  yard,  32^  i 
35|  cents;  by  formal  contracts  made  in  1893,  rock,  per  cubic  yard,  54|  cents;  bn 
per  cubic  yard,  29^  cents;  by  purchase  in  open  market,  where  ''immediate  aeliv 
was  required  by  a  public  exigency,''  at  contract  prices:  rock,  per  cubic  yard, 
cents;  brush,  per  cubic  yard,  32^  cents. 

At  the  close  of  the  season  846.8  cubic  yards  of  brush  on  hand  were  stores 
Boulanger  Slough  and  Suttons  Landing. 

Towboat  Fury  was  laid  up  at  St.  Paul,  from  June  24  to  July  7  inclusive,  havin 
burned  boiler  sheet  replacea;  and  from  August  9  to  20  inclusive,  repairing  a  bro 
wheel  shaft.  During  the  latter  delay  the  steamer  May  Libhey  was  hired,  at  $25 
day,  to  do  the  towing. 

Works  of  improvement  should  be  constructed  during  the  season  of  1894  at 
following  places:  Shore  protection  in  Pigs  E^e  Bend;  dams  at  the  lower  en* 
Stockyards  and  opposite  same;  dams  in  the  vicinity  of  Robinsons  Rocks;  dams 
shore  protections  along  Grey  Cloud  Island,  in  the  vicinity  of  islands  14  and  15;  rej 
to  Dam  1  (sheet  5) ;  extension  of  the  series  of  dams  above  Hastings;  dams  and  si 
protections  in  the  vicinity  of  Island  19,  and  between  Prescott  and  Island  20. 

IMi  of  works  constructed  and  repaired  and  of  materials  used,  during  season  of  J 

between  8t.  Paul  and  Lake  Pepin. 


Deflignation. 


SbfBetl: 

Dam  39 

Dam  40 

Shore  protection,  right  bank,  above  Island  1,  extended. 

Dam  2,  raised  and  extended 

Dam  3  (closing),  raised 

Dam  6,  rained  and  extended 

Dam  7,  raised  and  extended 

Dam  8,  end  raised  and  extended , 

Dam  9,  raised 

Dam  10,  (*nd  raised  and  extended 

Dam  23,  end  raised , 

Dam  24,  raised  and  extended 

Dam  35,  end  raised 

Dam  36,  end  raised  , 

Dam  37,  raised 

Dum  38,  raised 

Shore  protection,  opposite  Island  1,  repaired 

Sheet  2: 

Dam  1 ,  rai  sed 

Dam  2,  end  raised , 

Sheet  3 : 


Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Dam 

Danf  49 

Dam  50 

Dam  51 

Dam  52 

Dam  53 


35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 


Dimensions. 
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Litt  of  works  constructed  and  repaired  and  of  materials  used,  etc, — Continaed. 


Designation. 


®eg^3-Continned. 

Shore  proteciioD,  left  bank,  below  Newport 

ooore  protection.  Island  7,  extended 

^«n8,  end  raised 

^m  lo,  raised  and  extended,  pile  dam  changed, 
^tai  11,  raised  and  extended,  pile  dam  changed  . 
^><n  12.  raised  and  extended,  pile  dam  changed . 
gf«al3.  raised 
i?*«nl4,  raised. 


^  1»,  repaired 

•^m  21,  raised  and  extended 


J*'n22,  raised  and  extended 

{^23,  raised  and  extended 

^"^  24,  raised  and  extended 

^25,  raised 

{JJ>n33,  end  raised .• 

^m  34,  raised  and  extended  back  to  Island  No.  7 

olkore  pitttection,  left  bank,  above  Robinsons  Rocks, 
B-      repaired 

Dam  SO 

I>am5l "*. ! 

Dam  52 

Shore  protection,  left  bank,  below  Grey  Clond  Landing 

*J*»  5.  extended 

Dhore   protection,  right  bank,  aboye  Pine  Bend,  re- 
^     paired 

l>am  45 

Dam  46 

Dam  47 .      '.' 

Sam48 

5»m  49 

Dam  50 

5Mn  51 *....'....' !."... ■.■."!.■'!'.'!!!!!'.! 

Dam  52 

1^1^  protection,-  left  bank.  Island  18,  extended 

anore   protection,  right  bank,  below   Island  14,  ex- 

tenncd 

5?"  10.  end  raised 

g«»n  10.  end  raised 

S^  20.  end  raised 

}y»  21.  end  raised 

I™  ^.  raised  and  extended 

S?^  2i,  raised  and  extended 

H5  25,  raised  and  extended 

{2?  ?■  end  raised 

i{JJ  30,  end  raised 

gS?*2.  raised  and  extended 

ooore  protection,  right  bank.  Island  16,  raised  to 

^<>^^k 

g^ftwe  prot4jction,  left  bank,  Island  17.  repaired.... 

si  18 


top 


J!*nil7 
Dam  19 

Dim  20 
Dam  21 

D»m23 

Dam  34 
gore 

S»m8, 


]w/\l^otection.  right  bank,  above  Hastings 
I)!!"  J>  raised 

»S7'j:^?!5 


^?  J  raised  and  extended 
SS?n^i'»®d 


5Si5*  raised 
S??*.rai«ed 


ft*" 

§£ljS^'>^»«d 

'^  protection,  left  bank,  Island  18,  repaired. 

Total 


Dimensions. 


Length. 


Feet. 
1,818 
150 


30 
50 
80 


50 
70 
55 
60 


100 


230 
090 
845 
2,652 
110 


165 
100 
850 
230 
200 
100 
245 
330 
70 
860 

437 


30 
40 
70 


250 
650 


150 
300 
510 
600 
545 
600 
425 
330 
675 
2,070 


60 


Height, 
above  low 
water  1864. 


Feet. 


4 
4 
4 
4 
3 
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4 

4 

4 

4 

4.6 

4 
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4 

4 
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4 
4 
4 
4 
4 
4 
4 
4 
4 


4 

4 
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Material. 


Rock. 


Brush. 


Cu.  ydt. 
1, 978  8 

Ou.ydt. 

1, 145. 7 

169.9 

187.7 

86.7 

780.5 

""iio'i 

484.5 

721.5 

839 

76L2 

264.8 

608.8 

73.4 

•••«*•      *    «• 

742.3 

401 

365.3 

175.1 

296 

174.2 

889.5 

213. 2 

473.9 

78 

364.2 

317.5 

87.5 

239 

332.8 

854.2 

1.627.2 

609.9 

1,312.5 

3,846 

1,670.3 

179.8 

572.5 

245.4 

250 

408.3 

141.3 

74.1 

529 

749.6 

347.3 

661.0 

688.0 

602.3 

184.1 

342.1 

395.9 

807.1 

558.8 

727 

104.2 

197.4 

1. 105. 5 

669.0 

457.2 

480.1 

136.4 

29.3 

68.6 

19.5 

129.8 

208.6 

230.3 

180.7 

130 

229 

58.7 

53.1 

487 

922.1 

318.1 

207.4 

524.5 

125.6 

440.0 

284.8 

607.5 

500.3 

1,486.5 

484 

1.530.2 

372.9 

1, 177. 6 

472.6 

1, 233. 6 

583.5 

1, 166. 1 

434.7 

798.3 

1, 133. 9 

2. 019. 6 

4,169.4 

1,376.6 

454.7 

728.8 

616.9 

847.6 

392.6 

457.9 

139.7 

242.8 

143. 1 

165.2 

77.8 

512.2 

487.6 

\' 
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1654      R£POBT  OF   THE   CHIEF  OF  ENOnTEfiSS,  U.  &  ABMY. 

Financial  eiaiement  far  work  of  improoing  ike  MUMi$9ifpi  Bimar  heiwtem  St.  Pt 

Lake  Pepin  during  the  aeaaon  of  1893. 

Amoant  expended  in  field  daring  the  calendar  year  1893,  deducting 
$1,057.62  liabilities  outstanding  December  31,  1892  ( from  distribntion 
sheets) t » $67, 

Add  cost  of  material  from  1892 

Add  retained  percentage  on  contracts 

Deduct  retained  percentage  of  1892 $113.56 

Deduct  cost  of  material  on  hand  at  close  of  season 249. 81 

Net  cost  of  field  work 69, 

Add  quota  of  general  superintendence  and  office  expenses 1,' 

Add  for  use  and  deterioration  of  plant 3,1 

Total 74, 

Materials  put  iu  works : 

Rock cable  yards..     48, 

Brush do 46, 


Total do....     94, 

Average  cost  of  cubic  yard — 

On  barges 

For  towing  and  pntting  in  material 

For  general  superintendence  and  office  expenses 

For  plant 

Average  cost  per  cubic  yard  in  place 

To  Mr.  J.  8.  Whiting,  overseer,  in  immediate  charge,  is  due  much  credit  foi 
ful  and  conscientious  management  of  this  work. 

SMITHS   BAK  T<)    LAKE    PEPIN. 

Tluder  project  approved  May  8,  1893,  aud  allotment  of  $50,000,  a  contract 
August  8,  1893,  was  entered  into  with  Jacob  Richtman  for  the  construction  of 
protections  between  Smiths  Bar  and  Lake  Pepiu,  at  $1. 20  per  cubic  yard  fori 
place  and  40  cents  per  cubic  yard  for  brush  in  place. 

Work  was  commenced  July  31,  1893,  below  Smiths  Bar,  where  2,672  linear  J 
shore  protection  were  built  along  the  right  bauk,  extending  downstream  fr< 
protection  of  1879  (sheet  8) ;  the  average  width  is  48  feet,  and  the  average  thi 
of  rock  is  1  foot.    Slight  repairs  were  made  to  the  old  protection. 

August  2S  the  plant  was  moved  to  a  point  about  2  miles  above  Diamond  Bluffy 
4,283  linear  feet  of  shore  protection  were  constructed  along  the  nght  banl 
average  width  is  58  feet,  and  avera|^  thickness  of  rock  is  1.3  feet.  Along  tl 
bank  below  Morgans  Coulee  1,300  linear  feet  of  shore  protection  were  copsti 
extending  downstream  from  the  protection  of  1889;  tne  average  width  is  4 
and  average  thickness  of  rock  is  1.2  feet. 

Oporatious  were  discontinued  October  20,  to  be  resumed  iu  189-1. 

Shore  protection  in  the  vicinity  of  Red  Wing  should  be  constructed  duiL 
season  of  1894. 

Mr.  G.  C.  Saulez,  inspector,  gave  this  work  excellent  supervision. 

List  of  works  constructed  and  repaired^  and  of  materials  tMed,  during  the  season  «j 
under  contract  tcith  Jofoob  Ricktman^  hetvoeen  Smiths  Bar  and  Lake  Pepin. 

I         Jfatoria 


Designaikm. 


Bock. 


Sheet  8 :  ■      JV«f       <  Cu^yds. 

Shore  protection,  rifsbt  bank,  Smiths  Bar • I        2,672  I    5.162.6 

Shore  protection,  right  bank,  repaired ' 116.2 

Sheet  9 :  ] 

Shore  protection,  right  bank,  above  Diamond  Blnff ,        4.283     11.8SB.6 

Shore  protection,  left  baak.  beloir  Morcana  Conlee '       1. 300      2. 410. 5 

Total .y.^.....(wr»iT 


I 
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\Mmeidl  tiaiememi  for  work  hetween  SnUtht  Bmr  and  Lake  Pepin,  perfamtied  under 

eontract  during  miwoii  of  189S. 

bnount  paid  contractor... $25,596.87 

Lid  retained  percentage 2,844.09 

yd  cost  of  local  inspection 586.38 

idd  qaota  of  general  superintendence  and  office  expenses 743. 04 

Total 29,770.38 

Mftteiials  pat  in  worlLS : 

Rock ^-. cubic  yards..       19,559.9 

Brush do.-.-       12,422.7- 

Total do 31,982.6 

Average  cost  per  cubic  yard  in  place $0,931 

SURVEYS. 

In  eonneetion.with.  the  -worln  of  improvement,  surveys  were  made  at  Merrimac, 
BobinsonH  Rocks,  Grey  Cloud  Landingf  And  above  Hastings.  At  Island  23  a  survey 
vasmade  to  determine  the  practicability  of  improving  the  left  branch  of  the  river 
atthst  point. 

Permanent  monument^  were  located  at  37  points  between  St.  Paul  and  Prescott, 
ind  the  azimuth  of  the  lines  connecting  them  observed.  These  monuments,  exce]>t- 
ing  monomentX,  opposite  Island  1,  were  given  consecutive  numbers.  No.  1  at  St. 
P»nl  and  No.  95  at  I^escott.  Excepting  Nos.  1, 13,  and  33,  the  monuments  were  cut 
^mNininger  stone;  aize,  8  inchesjBquariat  top,  10  inches  square  at  base,  and  about 
90inc]i68  Jong;  they  are  centered  with  a  small  hole,  and  set  with  top  at  or  a  little 
above  BQifaco  of  ground.  Monument  No.  1  js  cut  in  top  of  coping  stone  of  the  Broad- 
l^yuwer;  No.  13  is  the  top  of  an  iron  bolt  leaded  into  the  top  of  ledge  of  rock  at 
Merrimac  Landing ;  No.  33  is  cut  in  top  of  ledge  of  rock  at  Hastings  Landing.  Two 
iBonaments  were  set  at  Island  23. 

I«Tel8  were  taken  to  connect  with  the  permanent  bench  marks  of  the  Mi8Sis8i])pi 
»|^cr  Commission  in  the  vicinity  of  St.  Paul,  Island  No.  18,  Franklins  Coulee,  below 
i^^tt,  and  at  Smiths  Bar. 

"i^H.E.  Clark  was  in  immediate  charge  of  surveys  and  did  excellent  work. 

I  wonid  suggest  that  a  survey  of  the  river  from  Prescott  to  Lake  Pepin  be  made 
dwing  1894. 

Very  respect AiUy,  your  obedient  servant, 

J.  D.  DrSHANR, 

Superintendent, 
"»j.  A.  Mackekzik, 

Corps  of  Engineer H,  F.  S.  A, 


rkport  of  mr.  w.  a.  thompson,  supbrintkndkxt. 

United  States  Enginkkr  Office, 

Hock  Jalandf  IlL,  February  10,  1894, 

■iAjOR:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
jQ^nt  of  the  Mississippi  River  in  the  division  in  mv  local  charge  for  the  calendar 
i^r  ending  December  31,  1893 : 

REEDS    LANDING   TO    MINNEISKA. 

^J^^fk  in  this  locality,  consisting  of  the  construction  and  repair  of  brush  and  rock 
^'^  ftnd  shore  protections,  was  carried  on  in  continuation  of  contract  with  Jacob 
^'litnian,  commenced  in  1892,  under  approved  project  of  August  9,  1892,  from  appro- 
P|Hion  of  July  13,  1892.  The  prices  paid  for  material  in  place  were  as  follows: 
^!^> $1.53  per  cubic  yard;  brush,  54  cents  per  cubic  yard. 

.."^ring  the  season  of  1893  work  was  carried  on  in  vicinity  of  Pine  Island,  below 
J^^  and  near  Tee-pee-ota  Point.  The  contractor  was  granted  authority  to  carry 
^^^^perations  during  l^e  winter,  there  being  several  dams  to  be  built  on  dry  bars 
^  in  very  shoal  water,  where  such  work  could  be  advantageously  carried  oa. 
y^^terial  was  hauled  to  the  dams  by  teams  until  the  ice  disappeared,  when  boats  and 

j^  were  put  into  use. 

^^pletion  of  Dam  15  (sheet  15)  commenced  December  28^  1892,  was  thft  ^s«t 
^^'knndertaken. 
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Five  wing  dams,  800  feet  apart^  and  nambeTed,  respectively,  15, 16,  18, 19,  and  20 
(sheet  15),  were  built  -from  the  west  shore  of  Island  41,  the  lowest  one  of  the  series- 
Dam  15 — being^located  800  feet  above  Closing  Dam  14,  which  closes  chute  between 
Island  41  and  Fine  Island.    Closing  Dam  14  received  some  slight  repairs. 

Two  wing  dams  were  built  from  the  west^shore  of  Island  41,  below  Closing  Dam 
14.  The  first,  Dam  17,  is  800  feet  below  Dam  14,  and  the  second,  Dam  21,  is  1,600 
feet  below  Dam  14. 

Work  below  Alma  was  disco^tinaed  June  12,  and  tho  fleet  taken  to  vicinity  of  Tee- 
pee-ota  Point,  where  construction  of  WineDam33  (sheet  14),  between  old  Wing  Duui 
9  and  10,  was  commenced.  Dam  33  is  840  feet  below  Dam  JO  and  parallel  to  it.  It 
was  completed  July  1,  and  fleet  returned  to  vicinity  of  Pine  Island,  where  the  con- 
struction of  two  submerged  wing  dams  from  right  bank  was  commenced.  The 
upper  one,  Dam  22  (sheet  15),  is  located  1,250  feet  above  £.  Lehman's  dwelling,  and 
the  lower  one.  Dam  23,  is  1,  300  feet  below  Dam  22.     Both  dams  were  completed. 

During  the  time  that  the  submerged  dams  were  under  construction.  Dams  16, 17, 
18, 19,  20,  and  21  (sheet  15)  were  raised,  leveled,  and  trimmed. 

Operations  were  suspended  July  28,  1893,  the  contract  being  completed. 

Mr.  Louis  Shaw  and  Mr.  £.  H.  Kaulfuss  were  the  local  inspectors. 

List  of  works  constructed  and  of  materials  used  during  season  of  J893,  under  conirati 
with  Jacob  Bichtmany  between  Reeds  Landing  and  MinneisiM, 


Designation. 


Sheet  14: 

Wing  dam  33 

Sheet  15 : 

CloBing  dam  14,  repaired. 

Wing  dam  16 

Wingdaniie 

WingdamlT 

Wing  dam  18 

Wing  dam  19 

Wing  dam  20 

Wingdam21 

Wing  dam  22 

Wing  dam  23 


Total 


DimeuBious. 


Length. 


Feet. 
1.150 


1,000 
990 
770 
700 
390 
185 
290 
140 
350 


6,045 


Height 

referred 

to,  low 

water 

1864. 


Feet. 

+3 


+4 
+i 
+4 
+4 
+4 
+4 
+4 


Material. 


Rock. 


Cfu.ydi. 
1.752.9 

11.9 

^1,549.1 

1.523.8 

1,224.6 

1.261.9 

1.505.9 

1.027.6 

2.402.9 

843.9 

592.8 


13.197.3 


Bmah. 


3,778 


1.IM.9 
&88L3 

2,»; 

1^803.7 

imi 
a,iei 

47« 

mil 

21,T»5.7 


Financial  statement  for  work  between  Reeds  Landing  and  Minneiska,  performed  fi^ 

contract  in  1892  and  1893, 

Amount  paid  contractor $44,644.91 

Cost  of  local  inspection,  etc If  ^^' "J 

Add  quota  of  general  superintendence  and  office  expenses 1,492.S« 

Total 47,77M8 

Material  put  in  works,  1892  and  1893 : 

Rock cubic  yards . .      19, 451 J 

Brush do....      27,560.9 

Total do....      47,013.2 

Average  cost  per  cubic  yard  in  place Il-Ol^ 

MINNEISKA  TO  GENOA. 

The  improvement  of  this  section  of  the  river — 74  miles  in  length — by  construction 
of  dams  and  shore  projections,  was  carried  on  under  projects  approved  Ansait  9, 
1892,  May  8,  1893,  and  September  19,  1893.    Work  during  the  season  was  performed 
by  hired  labor  and  use  of  Government  plant;  towboat  Alert  and  launches  Aiasio^ 
Elsie  being  used  for  towing. 
Material,  loaded  on  United  States  barges,  was  purchased  as  follows: 
Under  formal  written  contract, — Sand  rock  at  50  and  53  cents  per  cubic  yard;  brash 
at  24^  and  30^  cents  per  cubic  yard. 


1 
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I  opeit  market.^—ltime  rock  at  60  cents  per  cubic  yard :  brash  at  24,  24^,  and  27 
to  per  enbic  yard ;  4,049.6  cnbio  yards  omsh,  left  on  nand  at  dlose  of  season  of 
Ij  were  put  into  the  work  during  season  of  1893. 

ontr&€ts  for  famishing  material  were  all  completed,  with  the  exception  of  one 
b  Albert  Kirchner,  of  Fountain  City,  Wis.,  for  famishing  rock,  dated  August 
1893. 

'ork  during  the  season  was  carried  on  principally  between  La  Crosse  and  Browns- 
e  and  in  vicinity  of  Hammond  Chute  and  Chimney  Rock. 

ince  the  commencement  of  general  improvements  in  1878  very  little  work  has 
Q  done  heretofore  between  La  Crosse  and  Brownsville.  In  1883  Broken  Arrow 
igb,  Crosby  Slough,  and  Swift  Slough  were  closed.  During  the  past  season 
ntions  have  been  carried  on  in  the  following  localities:  At  Grand  Crossing;  at 
sing  between  foot  of  Broken  Arrow  Island  and  head  of  Island  112 ;  at  crossing 
3  head  of  Island  112  to  mouth  of  Root  River;  at  the  bar  above  Island  115;  at 
ud  116,  and  opposite  Brownsville.  The  commencement  of  operations  was  some- 
it  delayed  by  ni^h  water  and  work  was  not  begun  until  May  6,  1893,  when  the 
)  was  taken  to  W  isconsin  shore,  below  Isle  La  Plume,  and  the  construction  of  a 
M  of  wing  dams  from  left  bank  was  inaugurated,  with  a  view  to  contracting  and 
)eiiiDg  channel  in  vicinity  of  Broken  Arrow  Island.  La  Plume  Chute  and  Sand 
igh  were  closed.  Three  wing  dams  from  west  side  of  La  Plume  Island  (108)  and 
ni  wing  dams  from  Wisconsin  shore,  between  foot  of  La  Plume  Island  and  head 
[Bland  112,  were  constructed.  One  wing  dam  was  built  from  west  shore  of 
nd  112,  and  the  shore  of  same  island  was  protected  for  a  distance  of  3,570  feet. 
i  shore  protection  will  require  more  rock.  Six  wing  dams  were  built  from  Min- 
>ta  shore,  between  foot  of  Broken  Arrow  Island  and  mouth  of  Root  River. 
ee  wing  dams  were  built  from  west  side  of  lower  end  of  Island  j.12  and  nine  wing 
18  from  east  shore  between  foot  of  Island  112  and  chute  of  Island  113.  This 
te  was  closed,  and  shore  of  island  below  chute  was  protected  for  a  distance  of 

0  feet.  Four  wing  dams  were  constructed  from  Minnesota  shore  between  foot  of 
ftjnne  Island  and  head  of  Island  115.  The  chute  of  Island  115  was  closed.  One 
ig  dam  was  built  from  east  shore  above  head  of  Island  117  and  six  wing  dams 
D  west  side  of  same  island.  The  cut-off  in  Island  117  was  closed.  Two  cut-offs 
sland  116,  both  running  into  Swift  Slough,  were  closed  and  three  wing  dams  were 
It  from  east  side  of  Islaud  116.  Three  hundred  and  eighty  feet  of  shore  protec- 
t  Were  constructed  on  lower  east  side  of  Island  116. 

onaiderable  trouble  was  experienced  by  navigators  during  July  and  August  in 
nity  of  Hammond  Chute,  and  on  August  31  a  part  of  the  fleet  which  had  been 
iloyed  below  La  Crosse  was  taken  to  Island  90,  above  Dakota,  and  the  work  of 
tecting  Island  90  and  closing  slough  on  west  side  of  same  was  commenced.  This 
^  protection,  ^  feet  in  length,  and  Closing  dam  13  (sheet  20)  were  completed 
tember  13,  and  resulted  in  effectually  improving  the  crossing  at  Hammond  Chute, 
^oble  was  experienced  at  this  point  during  remainder  of  season, 
tie  fleet  used  at  Island  90  was  taken  to  vicinity  of  Chimney  Rock,  where  the 
r  has  for  severiU  years  been  unfavorable  for  raft  navigation.  Heretofore  the 
inel  has  been  on  the  Wisconsin. side  of  the  river.  By  the  construction  of  a  series 
'ing  dams  from  Wisconsin  shore  it  was  proposed  to  decrease  the  width  of  the 
r  about  two-  thirds  at  this  point,  which  would  cause  an  increased  flow  of  water 
n  the  Minnesota  shore  and  establish  a  permanent  channel  about  800  feet  wide  on 
'  Bide  of  the  river.  To  facilitate  the  opening  of  this  channel,  dredge  Phcenix  was 
loyed  from  August  22  to  October  15  in  cutting  a  passage  through  the  bar.  The 
"stions  of  dredffe  Phanix  are  given  further  on.  Two  wing  dams  from  Wisconsin 
'«  above  Island  52,  and  two  wing  dams  from  west  side  of  Island  52,  50  and  1,050 
•  respectively,  below  head  of  island,  were  constructed,  and  the  slough  east  of 
B  Was  closed.  One  wing  dam  was  built  from  west  shore  of  Island  53,  225  feet 
V  the  head.  Owing  to  the  lateness  of  the  season  these  dams  were  not  completed, 
the  work  accomplished  proved  very  beneficial.  Operations  at  Chimney  Rock 
B  suspended  November  4,  and  the  fleet  stored  in  Fountain  City  Bay. 

1  November  2  the  fleet  employed  below  La  Crosse  was  moved  to  East  Channel  for 
purpose  of  repairing  shore  protection  at  Island  98,  and  Closing  Dam  17  (sheet  21). 
1  in  this  locality  was  discontinued  November  4,  and  the  fleet  laid  up  for  the 
ter  in  Black  River  at  La  Crosse. 

ro  thousand  two  hundred  and  eighty-four  and  five-tenths  cubic  yards  of  brush 
>  left  on  hand  at  close  of  season,  which  have  been  stored  on  Schusters  Island  in 
ttain  City  Bay. 

e  locations  of  the  works  referred  to  are  shown  on  the  map  of  survev  of  this 
of  the  river,  made  in  1893,  and  their  dimensions  are  given  in  the  following 
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List  of  w&rk8  constructed  and  repaired,  amd  df  materiale  used,  during  ike 

betieeen  MmneUka  and  Genoa. 


0/ 


Deaigmbtion. 


Sheet  22: 

Wing  dam  4 

Wing  dam  5 

Wing  dam  6 

Wing  dam  7 

Wing  dam  8 

Wing  dam  0 

Wing  dam  10 

Wing  dam  11 

Wing  dam  12 

Wing  dam  13 

Wing  dam  14 

Wing  dam  15 

Wing  dam  16 

Wing  dam  17 

Wing  dam  18 

Wing  dam  19 

Wing  dam  20 

Wing  dam  21 

Wing  dam  22 

CTloBing  dam  23 .' 

Wing  dam  24 

Wing  dam  2fi 

Wing  dam  26 

Wing  dam  27 

Wing  dam  28 

Wing^dam  29 

Wing  dam  30 

Wing  dam  31 

Cloning  dam  32 

W^ingdam33 

Wing  dam  34 

Wine  dam  36 

Oloein  g  dam  36 

Wing  dam  37 

Wing  dam  38 

Wing  dam  39 

Win^dam40 

Cloning  dam  41 

Wing  dam  42 

Wing  dam  43 

Wing  dam  44 

Wing  dam  45 

Wine  dam  46 

Cloaing  dam  47 

Closiug  dam  48 

Wing  clam  49 

Wing  dam  50 

Wing  dam  51 

Wing  dam  52 

Shore  protection.  Inland  112 

Shore  protection,  Island  113 

Siiore  protection,  Island  1 16 

Sheet  21 : 

Closing  dam  17  repaired 

Closing  dam  41 

Shore  protection,  Island  98,  repaired 
Sheet  20: 

Closing  dam  13 

Shore  protection,  Island  90 

Sheet  16: 


Wing  dam  11  .. 
Wing  dam  12  . . 
Wing  dam  13  . . 
Wing  dam  14  . . 
Win^  dam  15  . . 
Closing  dam  16 


Bimenaiooa. 


Length. 


Total 


680 
940 
900 
7)0 
650 
680 
050 
750 
800 
650 
650 
780 
610 
660 
600 
440 
600 
480 
6S) 
760 
735 
580 
600 
700 
880 
920 
390 
120 
650 
630 
270 
800 
110 
6R0 

1,100 
730 
630 
450 
260 

1,050 
750 
580 
450 
70 
170 
100 
170 
400 
850 

8,570 

2,330 
380 


Height 


420 


990 

280 

865 
200 
1,650 
50 
750 
300 


low  wa- 
ter, 1864. 


3 
3 
8 
8 
3 
8 
3 
8 
8 
8 
8 
3 
8 
8 
8 
8 
3 
8 
8 
8 
8 
3 
8 
8 
8 
3 
8 
8 
4 
8 
8 
8 
4 
8 
8 
3 
8 
4 
8 
3 
8 
3 
8 
4 
4 
8 
8 
8 
3 


ICaterisl 


4 
7 


4 
4 
4 
4 
4 
4. 


Bock. 


On-ydt. 

454.5 

435.8 

855.8 

566.6 

383.4 

634.4 

572.5 

197.2 

378.4 

2B7.2 

528.5 

888.4 

478.0 

565.9 

806.5 

655.0 

1,880.3 

1,07&5 

1,663.6 

75a  5 

716 

984.4 

983 

711.5 

476.5 

662 

1,106.5 

344.9 

258.4 

420.5 

832.2 

636.2 

151.7 

807.9 

705.3 

1.309.S 

1,201.1 

588.8 

356.5 

1,158.7 

1,313.8 

1,40L5 

1,228.1 

85.3 

272 

514.8 

816l4 

288l1 

177.8 

4,455.3 

2,328.1 

857.7 

273.3 
831.7 
456.3 

970.8 
316.2 

1,854.7 
317.5 

2.379.5 
490.2 
839.7 
422 


Br 


I 
2 

1 
3 
2 
I 
1 
1 

1 
1 
1 
1 

1 

3 
1 

S 

a 

i 

i 

3 

4 

2 
1 
1 
5 
1 


47.290.4 


1 
2 
4 
4 
1 
1 
5 
4 
5 
4 
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APPENDIX  Y ^REPORT   OP  MAJOR  MACKENZIE.  1659 

AiMeial  Httiemeni  fur  work  between  MinneUka  and  Genoa,  performed  by  hired  labor 

during  Beaeon  of  189S, 

Imomii  expended  in  the  field  dnring  calendar  year  1893  (ft'om  didtribu- 

tion  sheets) $121,436.49 

Lett  liabilities  outstanding  December  31,  1892 $2, 491. 18 

Leas  cost  of  material  on  hand .- 559. 70 

3,050.88 

118, 3K.  61 

Add  «wt  of  material  on  hand  January  1,  1893 890. 91 

Add  retained  percentage  (Kirchner  contract) 372. 82 


Nrt  cost  of  field  work 119,649.34 

Add  quota  of  general  superintendence  and  office  expenses 3, 054. 54 

Add  for  use  and  deterioration  of  plant 6, 477. 81 

Total 129,181.69 


Mitoial  put  in  works : 

Book cubic  yards..        47,290.4 

Brush -^ do....       176,289.2 

Total do 223,579.6 

Avenge  cost  per  cubic  yard — 

On  barges $0,322 

For  towing  and  putting  in  place .213 

For  general  superin  ten  deuce  and  office  expenses .  014 

For  plant .029 

Average  cost  per  cubic  yard  in  place .  578 

GENOA   TO    PRAIRIE    DU    CHIEN. 

Work  in  thin  locality  was  carried  on  under  two  contracts. 

f^t  contract.—UiideT  project  of  August  9,  1892,  and  allotment  of  $50,000^  a  €on- 

^'•ct,  dated  October  11,  1892,  was  entered  into  with  Albert  Kirchner  for  construe- 

fioD  of  brush  and  rock  dams  and  shore  protections,  at  $1.40  per  cubic  yard  Hot  rock 

^  place  and  66  cents  per  cubic  yard  for  brush  in  place.     Operations  were  com- 

^need  April  18  and  discontinued  September  2,  1893,  upon  completion  of  contract. 

*^ork  was  carried  on  near  Island  126,  about  1  mile  below  Genoa,  and  at  islands  132 

^  135,  below  Bad  Axe  Bend.     £ight  win^  dams,  three  closing  dams,  and  one  pieceof 

^ore  protection  were  constructed,  as  follows :.  Closing  dam  1  (sheet  24),  across 

^Bte  east  of  Island  126 ;  five  wing  dams — Nos.  2, 3,  4,  5,  and  9— from  Minnesota  shore, 

•Ppwite  and  above  upper  end  of  Island  126;  three  wing  dams— 6,  7,  and  8— from  VVis- 

^%Uk  shore  above  head  of  Island  126;  3,050  feet  of  shore  protection  around  head  and 

^owQ  weet  side  of  Island  126 ;  Closing  dam  10,  across  chute  between  islands  132  ana 

*^f  and  Closing  dam  II,  from  upper  end  of  Island  135  to  Minnesota  shore,  across 

Plough  known  as  Lost  Channel.    Contract  with  Albert  Kirchner  closed  before  the 

Completion  of  Closing  dam  10,  but  the  dam  was  subsequently  finished  under  coutraet 

irith  Bigelow  &,  Teasdale. 

Tbe  couBtructiou  of  dams  and  shore  protection  in  vicinity  of  (Touoa  resulted  in 
leepeniug  the  channel  on  bar  formed  near  the  head  and  opposite  the  west  side 
(  Uhmd  126. 
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Liat  of  worJc8  constructed  and  of  materials  used  during  season  of  189S,  under  eantraet 
toith  Albert  Kirchner,  between  Genoa' and  Prairie  du  Chien. 


Designation. 


Sheet  24: 

Cloainedaml 

Wing  dam  2 

Wing  (lam  3 

Wing  dam  4 

Wing  dam  5 

Wing  dam  0 

Wing  dam  7 

Wing  dam  8 

Win^  dam  9 

Cloning  dam  10,  commenced. 

Cloaitig  dam  11 

Shore  protoction.  Island  126. 


Total  materials  put  in  works. 


Dimensions. 


Length. 


Feet. 
460 
857 
90i 
750 
500 
265 
465 
500 
800 
445 
607 
3,050 


Height 

ahoTelow 

water, 

1864. 


Feet. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
1 
4 


Material. 


Book. 


Ou.yde. 
3, 100. 9 
1, 796. 7 
1,429.4 
1,618.7 

9U.1 
1, 458. 1 
1,845.7 
2,279.7 

691.2 
2,137.4 

736.8 
4,050.6 


22.092.3 


Bmsb. 


3,8418 

2,i».a 
tnis 

1«  480.1 
980.9 
2.008.8 
2,2717 
2.401.7 
48LS 
3,0814 
1. 100,1 
S,  052.7 


24,585i8 


Financial  statement  for  work  between  Genoa  and  Prairie  du  Chien,  performed  under  C4»t* 

tract  toith  Albert  Kirchner  during  season  of  1893, 

Amount  paid  contractor $47, 155.85 

Cost  of  local  inspection,  etc 1, 260. 03 

Add  quota  of  general  superintendence  and  office  expenses 1, 239.45 

Add  plant  charge 53.83 

Total 49,709.15 

Material  put  in  works: 

Rock cnbic  yards..      22,092.3 

Brush do....      24,585.8 

Total do-...      4a  678.1 

Average  cost  per  cubic  yard  in  place $1065 

Second  contract.— Under  project  of  May  8,  1893,  and  allotment  of  $^,000,  a  con- 
tract, dated  August  7,  1893,  was  entered  into  with  Bigelow  &  Teasdale  for  the 
construction  of  brush  and  rock  dams  and  shore  protections,  at  $1.14  per  cubic  yard 
for  rock  in  place  and  40  cents  per  cubic  yard  for  brush  in  place.  Operations  ▼en 
ommenced  August  18  and  carried  on  until  the  close  of  navigation,  November  14. 
During  this  time  one  closini^  dam,  two  wing  dams,  and  8,740  feet  of  shore  protectioa 
were  constructed;  and  Closing  dam  10  (sheet  24),  which  was  commenced  under tiM 
Kirchner  contract,  was  completed  to  a  height  of  4  feet  above  low  water  of  1864. 

The  works  accomplished  are  as  follows :  3,980  linear  feet  of  shore  protection  on 
Minnesota  shore  opposite  Island  126,  beginning  at  a  point  2,500  feet  below  Dam  9 
and  extending  down  the  Minnesota  shore;  600  linear  feet  of  shore  protection  on 
Island  128,  extending  around  the  head  and  down  the  east  bank ;  3,240  linear  feet  of 
shore  protection  on  Wisconsin  shore,  beginning  at  a  point  750  feet  below  foot  oi 
Island  128  and  running  down  stream;  920  linear  feet  of  shore  protection  on  right 
bank  of  river,  beginning  at  a  point  1,100  feet  below  foot  of  Island  129  and  rauning 
down  stream ;  Closing  dam  12,  from  west  bank  of  Island  128  to  Minnesota  shore, 
and  wing  dams  13  and  14,  from  Minnesota  shore  above  head  of  Island  128.  Closing 
dam  10,  commenced  under  the  Kirchner  contract,  was  completed.  The  object  of 
these  works  is  to  straighten  and  improve  the  channel  at  Island  128  and  at  Bad  Axe 
Bend.    The  work  accomplished  has  already  been  productive  of  good  results. 

It  is  respectfully  suggested  that  shore  protection  below  foot  of  Island  129  be 
extended  down  the  river  about  2,000  feet,  and  that  three  wing  dams  be  constrncted 
in  vicinity  of  Island  131,  with  a  view  to  further  improving  the  channel  at  Bad  Axe 
Bend. 

Mr.  C.  A.  Stoddard  was  the  inspector  in  local  charge  of  the  work  under  both 
contracts. 
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of  worlcB  constructed  and  of  materiaU  used  during  season  of  189$,  under  contract 
with  Bigelow  4r  Teasdale,  between  Oenoa  and  Prairie  du  Chien, 


D««ignation. 


et24: 

Bliore  protection  on  Minnesota  shore,  opposite  Island  126. 

Cloaing  dam  10,  raised 

Cloainx  dam  12 

Wing  aam  13 

Wing  dam  U 

Shore  protection,  Island  128 

Shore  protection  on  Wiflconsin  shore,  below  Island  128.. 
Shore  protection  on  right  bank,  below  Island  129 


Total 


Dimensions. 


Length. 


Feet. 
3,080 


460 
275 
385 
600 
8,240 
920 


Height 

abore  low 

water, 

1864. 


Feet. 


4 
4 
4 
4 


Material. 


Rock. 


Cu.yde. 
4,920.4 
1, 151. 2 
2.473.7 
1,462.8 
2, 446. 7 
836.9 
5. 366. 9 
1,847.9 


20,606.5 


Brush. 


Ou.ffde. 
4,854 

1,426.3 
3,811.1 
2,518.7 
4,298.3 
'  695.3 
4,225.9 
1,127.6 


22,457 


mencial  statement  for  work  between  Genoa  and  Prairie  du  Chien,  performed  under  eon- 
tract  with  Bigelow  4'  Teasdale  during  the  season  of  1893, 

mount  paid  contractor $29, 124. 20 

stained  percentage 3, 236. 02 

ost  of  local  inspection,  etc 863. 49 

dd  qaota  of  general  superintendence  and  office  expenses 850. 54 

id  plant  charge 53.84 

Total 34,128.09 

aterial  put  in  works : 

Rock cubic  yards..  20,506.5 

Brush do 22,457 

Total do 42,963.5 

v-erage  cost  per  cubic  yard  in  place $0. 794 


DRKDGINO  AT  CHIMXBY  ROCK. 

The  bar  in  the  vicinity  of  Chimney  Rock  has  for  many  years  made  navigation  at 
^t  point  dangeroua  and  difficult.  The  river  being  very  wide  in  this  locality,  it 
rag  decided  to  construct  a  series  of  wing  dams  from  the  east  shore  for  the  purpose 
f  forcing  the  water  down  the  Minnesota  or  west  shore  of  the  river.  The  details 
elating  to  the  construction  of  these  dams  are  given  in  another  part  of  my  report. 

To  facilitate  the  formation  of  a  channel  at  this  point,  dredging  through  the  bar 
v'M  eonsidered  the  surest  and  best  method  of  producing  the  desired  results. 

On  August  8, 1893,  dredge  Phamix  and  three  dump  boats  were  taken  in  tow  at 
Keithabarg  by  the  snag  boat  General  Barnard  and  brou^rht  to  Chimney  Rock.  On 
iugpst  19  and  20  a  cut  was  made  through  the  bar  between  Islands  76  and  77,  about 
•  miles  above  Trempealeau.  On  August  22  the  dredge  arrived  at  Chimney  Rock, 
^d  dredging  through  the  bar  along  the  Minnesota  shore  was  commenced.  The 
^wboat  J,  W.  Mills  was  chartered  as  a  tender  for  the  dredge.  Most  of  the  material 
filled  was ''cast"  and  carried  away  by  the  increased  velocity  of  the  current. 
^«  cut  through  the  bar  was  successfully  made,  thereby  establishing  a  channel  on 
**^o Minnesota  side,  the  permanency  of  which  channel,  it  is  expected,  will  be  secured 
"Tthe construction  of  tne  above-mentioned  wing  dams  from  the  Wisconsin  shore. 
I  pperatioDS  were  discontinued  October  16,  and  the  dredge  and  three  dump  boats 
Jl?for  Keokuk  in  tow  of  the  J,  W,  Mills,  arriving  there  on  October  23.  The  J,  W. 
*[{|t  then  returned  to  Lie  Claire,  Iowa,  and  went  out  of  commission. 

^6  cost  of  the  above-mentioned  dredging  was  $8,006.35. 

SURVEYS. 

^  party  in  charge  of  Mr.  Louis  Shaw  was  put  in  the  field  July  12,  1893,  and  was 
'flkged  until  November  15  on  surveys  of  the  river  between  Minneiska  and  Lynx- 
"e.  An  excellent  detailed  survey  was  made  from  Minneiska  to  Crooked  Slough,  a 
'Unee  of  about  100  miles  as  measured  on  the  low-water  channel.     Several  addi- 
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tional  detached  and  dnplioate  eramiiiAtioiis  were  made  dnria^  ike  aeaeoa,    

ating  in  length  about  25  miles.    The  mskpa  axe  now  being  platted  in  the  office  at 
ck  Island  and  will  soon  be  completed. 
The  eost  of  these  iiarveys  will  aggregate  abont  $6,000. 
Respectfully  submitted. 

W.  A.  Thompson, 

SuperinieHdenL 
Maj.  A.  Mackenzue, 

Corps  of  EngineerBf  U.  S.  A, 


rrport  of  mr.  j.  c.  m^klherm,  snfkrinteni>ekt. 

Unitkd  States  Enginskr  Office, 

Rook  Island,  lU,,  January  S3,  IM. 

Major  :  I  liave  the  honor  to  submit  the  following  report  of  operations  for  inmrore- 
ment  of  the  Mississippi  River  iu  the  division  in  mjr  local  chaz^  for  the  caMndar 
year  ending  X>ecember  31, 1883: 

GLBNHAVEX  TO   DUBUQUE. 

t 

Under  project  approved  August  9, 1692,  and  allotment  of  $50,000,  a  contract,  ditad 
October  3,  1892,  was  entered  into  with  A.  J.  Whitney  for  the  construction  of  dams 
and  shore  protections  of  rock  and  brush,  at  59  cents  per  cubic  yard  for  brush  and 
$1.40  per  cubic  yard  for  rock  in  place. 

No  work  was  done  during  season  ot  1892,  and  the  time  for  the  completion  of  cm- 
tract  was  extended  to  December  1,  1893. 

Active  operations  were  commenced  June  15,  1893,  and  contmued  without  iAitf- 
ruption  until  the  completion  of  the  contract,  October  28.  Mr.  Isaac  Mathewaoawu 
local  inspector  from  June  15  until  August  26,  aud  Mr.  A.  J.  Stibolt  from  Angn8t26 
until  the  cIoro  of  work.  Both  performed  the  duties  assigned  them  in  a  veryMtis- 
factory  manner. 

The  work  accomplished  consisted  in  the  construction  of  two  wing  dams  and  thrM 
closing  dams,  and  shore  protections  on  Islands  219,  220,  221,  and  222.  The  sfao^ 
work  was  performed  with  the  view  of  improving  the  bad  crossing  above  Kimbels 
Landing,  which  was  one  of  the  worst  obstructions  to  navigation  in  1891.  The  work 
of  improvement  at  Parsons  Bar  was  inaus^urated  by  closing,  at  its  head,  the  small 
chute  behind  Island  215,  and  protecting  the  shores  of  Islands  213  and  214. 

lAst  of  works  constructed  and  of  materials  use4  dnring  the  season  of  189S  between  Gkti- 

haven  and  Dubuque. 


Besignatinn. 


Sheet  35 : 

Dam  1,  closing 

Shore  prot-ection  on  iHland  213. 
Sheet  36: 

Dam  1,  closing , 

Daiii  2,  cloaiiig 

Dam  3,  closing 

Dam  4,  wing 

Dam  5,  wing 

Shore  protection  on  Island  219 . 

Shore  protection  on  Island  220. 

Shore  protection  on  Island  221 . 

ShoT«  protection  on  Island  222. 


Total 


Diniensiona. 


Length. 


Fsft. 
180 
1,797 

983 
740 
720 
760 
527 
2.115 
825 
230 
709 


Hetgltt 

abov«  tea 

water, 

1864. 


Material. 


F€»t. 


4 
4 
5 

4 


Bnck. 


Ou.pdg. 

085 
2,528.8 

2.179.4 
2.863.9 
2.812.6 
8,365.1 
1.816.8 
3,39LT 
2,508.1 

590 
1,860.6 


Btimli. 


717.4 
2.812 


M.6M 


2LH».5 


Financial  statement  for  work  bettoeen  GleuJuipen  and  Dubuque  performed  under  ooutrttei 

during  season  of  1S9S. 

Amount  paid  contractor $46, 907. 42 

Cost  of  local  inspection,  etc 1, 298. 30 

Add  quota  of  general  sn perin tendence  and  o ffice  expenses 1, 2S4. 07 

Add  for  use  and  deterioration  of  plant 43.6S 

Total 49,482.45 


APPENDIX  Y — ^BEPORT   OF   MAJOR  MACKENZIE. 


1663 


i^Tial  pat  in  works : 

Rock cubic  yards..      24,610 

BroBh do 21,107.5 

Total do.-.      45,717.5 

m^eost  per  cubic  yard  ill  place $1,062 

DUBUQUX  TO  CLINTON. 

Jnder  project  approved  Au^st  9, 1892,  and  allotment  of  $50,000,  a  contract,  dated 
tober  o,  1892,  was  entered  into  with  Patterson  Bros,  for  the  construction  of  bmsh 
id  rock  dams  and  shore  protections,  at  59  cents  x>er  cubic  yard  for  brush  in  place 
id  $1.40  per  cubic  yard  for  rock  in  place. 

Only  a  part  of  the  contract  having  been  worked  out  in  1892,  the  time  for  comple- 
OQ  was  extended  to  December  1, 1893.  Operations  were  resumed  June  15, 1893,  and 
rof^TMsed  satisfactorily  until  the  crimpletion  of  the  contract,  September  26. 

Mr.  A.  J.  Stibolt  was  local  inspector  fh>m  June  15  to  August  26,  and  Mr.  Edward 
^  8ii8on  from  August  26  until  the  completion  of  the  contract.  The  duties  con- 
Meted  with  the  work  were  discharged  by  both  in  a  very  efficient  manner. 

For  the  purpose  of  improving  the  crossing  at  Four  Mile  Island  (228),  3  wing  dams 
uid  1  closing  dam  were  constructed.  The  closing  dam  runs  fbom  Island  228  to  Island 
^,  and  the  wing  dams  project  from  the  shore  of  Island  230.  A  short  piece  of  shore 
nxeetion  was  built  on  Island  230  below  Dam  5  (sheet  37).  This  was  one  of  the 
'<itBt  places  in  1891,  and  continued  bad  in  1892.  Good  results  were  secured  by  the 
Ofk  carried  out. 

The  chute  of  Nine  Mile  Island  (232),  which  diverted  considerable  water  from  the 
^in  channel,  was  closed,  two  dams  being  built  for  the  purpose,  one  running  from 
s  Iowa  shore  to  the  tow-head,  and  the  other  from  the  tow-head  to  Nine  Mile  Island. 

*t  «/  fporkt  conttmcied  and  of  materiaU  used  during   the  netufon  of  1893  between 

Dubuque  and  Clinton, 


Beaignation. 


»(37: 

Dam  1.  ckMing 

Dun  2,  closing 

Dam  3.  clotting 

Dam  4.  wing 

DmbS.  wing 

Dam  6,  wing,  not  completml . . 
Shore  prottction  below  Dam  5 


Total 


Dimenaiona. 


Length. 


Feet. 

1,800 
675 
435 
1.307 
1,050 
745 
360 


Height 

above  low 

water, 

1864. 


Feet. 


4 
5 
5 

4 
4 


Material. 


Kock. 


Cm.  f/ds. 
8,378.6 

881.8 
1. 207. 9 
4,  733.  5 
4.879.4 
1,854.2 

925 


Brush. 


Cu.yda. 
5,  lua 

839.6 
1,099.8 
4,  524. 5 
4, 791. 2 
1, 472. 9 

G50 


22.  660. 4       18. 481 


maneial  »tatement  for  work  between  Dubuque  and  Clinton ^  performed  under  contract 

during-  eeasons  of  1S9S  and  lS9-'i. 

noont  paid  contractor $48, 044. 75 

mi  of  local  inspection,  etc 1, 375. 71 

Id  quota  of  general  superintendence  and  office  expenses 1, 424. 17 

Id  for  use  and  deterioration  of  plant 32. 19 

Total 50,876.82 

kterialpnt  in  works: 

Rock cubic  yards..  25,607.0 

Brush do 20,669.4 

Total do....  46,276.4 

erage  coat  per  cubic  yard  in  place $1. 099 
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IMPROVING  ROCK  ISLAND  RAPIDS. 

The  fleet  having  been  first  thoroughly  repaired  was  towed  to  East  Moli 
May  4,  1893,  and  operations  immediately  begun  in  that  vicinity. 

Dama. — For  the  purpose  of  confining  the  river  to  narrower  limits,  and  thereby  i 
in^  a  greater  depth  of  water  over  Duck  Creek  Chain — especially  during  lowsts 
Wins  dam  11  (sheet  47),  in  accordance  with  the  plan  contemplated  in  the  pi 
was  built  outward  the  proposed  distance  from  the  Illinois  shore  at  the  head  < 
chain.  The  construction  of  the  proposed  trailing  dam  from  the  outer  end  o 
wing  dam  downstream  was  temporarily  deferred,  in  order  to  more  thoro 
observe  the  effect  produced  by  the  main  dam  itself.  In  the  meantime  Wing  < 
was  run  out  from  an  opposite  point  on  the  Iowa  shore  to  Duck  Creek  Chain 
head.  At  this  juncture  the  stage  at  head  of  chain  was  2.1  feet,  while  at  S 
and  at  tho  Rock  Island  bridge  the  gauges  read  0.4  and  0.9  feet,  respectively 
assist  in  gaining  at  foot  of  chain  a  portion  of  the  increase  thus  acquired  at  the 
Wing  dam  10  was  run  out  from  the  Iowa  shore  nearly  to  the  edge  of  the  chan 
that  place.  Later  on  Wing  dam  3,  at  head  of  Campbells  Chain,  was  ext 
350  feet  across  a  deep  chute  there,  and  two  newly  made  narrow  gaps  cut  bet 
small  towheads  at  head  of  Campbells  Island,  on  channel  side  and  on  line  i 
cofferdam,  were  eventually  closed. 

Paving  the  danis. — On  August  8,  the  river  having  fallen  sufficiently  to  insare 
factory  proceedings,  the  paving  was  commenced  and  vigorously  prosecuted  n 
large  force  of  men  until  the  advent  of  cold  weather  prevented  further  operati) 
the  water.  The  methdd  adopted  was  to  firmly  sink  two  parallel  rows  of  curl) 
to  8  inches  in  thickness  and  2  to  2|  feet  in  depth,  down  into  the  top  of  each 
throughout  its  entire  length,  and  also  single  rows  of  similar  dimensions  int 
lower  edges  of  the  upper  and  downstream  slopes,  just  below  the  water  sarfa 
foundations,  and  then  pave  tho  intermediate  spaces  with  large-sized  riprap 
set  up  on  edge,  ft'om  8  to  12  inches  deep.  In  this  manner  dams  6|  and  8,  after n 
ing  additional  rock  where  needed  for  raising  and  leveling  purposes,  and  dams 
and  11  were  carefully  covered  with  pavement  to  a  width  of  9  feet  on  the  era 
Dam  8,  .and  8  feet  for  the  others,  rounding  down  into  a  batter  of  2^  to  1  for  the 
ing  sides.  The  top  rows  of  curbing  on  Closing  dam  8  were  placed  6  feet  apa 
provide  a  wagon  way,  and  those  of  the  other  dams  were  placed  2^  feet  apart 
well  over,  however,  toward  the  upstream  side,  so  as  to  better  resist  the  pressur 

Rock  excavation, — Under  this  head,  drilling  operations  were  commenced  am 
cessfully  carried  on  by  one  boat  at  a  much  nigher  stage  of  water  than  hereb 
and  later  in  the  season  by  a  second  boat,  newly  built  lor  the  service.    Both 
were  provided  with  two  crews,  each  putting  in  eight  hours  of  actual  work  per 

On  June  5  drill  boat  103  was  set  in  on  high  patch  of  rock  below  Buoy  22  on  II 
side  of  channel,  at  foot  of  Duck  Creek  Chain,  so  as  to  flatten  out  the  veryi 
curvartnre  there  and  provide  an  easier  and  more  secure  passage  for  boats.  An 
460  by  100  feet,  sufficiently  covering  the  outer  limits  of  the  ol>struction,  was  can 
sounded,  and  the  inclosed  patch  itself  worked  over  by  August  5.  The  Avidely 
tered  remaining  projections  of  rock,  midway  up  Moliue  Chain,  were  afters 
treated  in  like  manner. 

Between  Aaajust  17  and  September  23  the  high  patch  of  rock  found  within  an 
of  360  by  100  feet,  in  center  of  channel  below  foot  of  Moline  Chain,  and  whicl 
been  long  complained  of,  was  effectually  shattered.  During  the  latter  period 
days  were  spent  blasting  on  high  point  of  reef  at  north  side  of  Lower  Chain 
owing  to  the  shoalness  of  water  work  on  this  was  abandoned  to  await  ahigherf 

From  September  23  to  November  2  very  successful  headway  was  made  on  the 
and  dangerous  reefp  in  bend  at  north  side  of  Winnebago  Chain.  With  a  vi< 
reducing  tho  lon^  shoulder  and  thereby  widening  and  straightening  the  chani 
that  place  a  beginning  was  made  at  the  southwest  corner,  and  an  area  390  feel 
by  128  feet  wide  was  examined  and  subjected  to  blasting,  wherever  required,  i 
usual  careful  way. 

Tho  new  drill  boat  (No.  6)  arrived  from  Keokuk  on  October  4,  and  was  start 
at  the  southwest  corner  of  Upper  Chain.  Here  an  extensive  high  and  rough 
bottom,  varying  from  a  few  tenths  of  a  foot  to  1|  feet  or  more  above  grade,  eiU 
from  Illinois  side  of  cut  far  over  iuto  the  steamboat  channel  at  that  place.  A1 
water  stages  all  boats  were  compelled  to  go  around  this,  sometimes  with  ^reat 
culty,  and  while  doing  so  frequently  got  aground.  To  entirely  remove  this  iui 
meiit,  and  thereby  straighten  the  channel,  a  line  of  range  poles  was  set  up  ck 
the  established  buoys,  thus  defining  east  edge  of  cut,  and  the  lower  end  was 
worked  over  for  an  area  272  feet  long  by  200  feet  wide. 

Dredging, — On  June  26  the  dredge  Phoenix  was  put  at  work  at  lower  end  of  tl 

abandoned  dike,  above  Moline,  for  the  purpose  of  removing  it,  so  that  rafts  mig 

permitted  to  more  readily  pass  over  that  locality  into  the  pool.    After  working 

nvedays  she  was  compelled  to  (vvxV.\>,o^\ii%\A  x^\\^^&JlL\u  river,  but  was  without 
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nployed  at  excavating  the  d6bri8  at  foot  of  Dnok  Creek  Chain.  She  proved  to  be 
D8ui table,  however,  for  rock  work,  and  was  taken  away  on  July  15  and  replaced 
y  dredge  AJax.  This  boat  carefally  dredged  over  the  area  prepared  by  the  drill  boat 
X  this  caain,  as  also  the  large  center  patch  in  channel  below  Moline  Chain,  and  made 
nnsiderable  progress  on  scattering  patches  in  Moline  Chain  proper,  but  did  not  quite 
lacceed  in  finishing  at  the  latter  place  before  shutting  down.  Immeuse  quantities 
)f bowlders  and  loose  rock  were  met  within  and  around  these  patches,  and  wore,  of 
wune,  removed  with  what  had  been  recently  blasted.  All  the  material  obtained  by 
lieging,  being  generally  of  large  size  and  much  heavier  than  the  rock  received  from 
^e  quarries,  was  utilized  to  jgreat  advantage  in  the  construction  of  the  piers  and  dams. 

Guide  piers. — This  class  of  work  was  begun  August  12,  and  carried  on  at  inter- 
rils,  whenever  suitable  material  could  be  obtained,  but  was  finally  pushed  forwa^'d 
with  all  possible  dispatch  in  order  that  the  piers  commenced  might  be  finished 
before  close  of  season. 

Three  new  piers  were  constructed,  No.  20,  on  outer  end  of  Wing  Dam  10,  at  foot 
of  Dnck  Creek  Qhain;  No.  21,  on  upper  side  of  Moline  Crossing;  and  No.  24,  at 
north  side  of  Lower  Chain,  above  Buoy  26.  They  wore  very  substantially  built  up 
lo high-water  elevation,  their  average  height  being  17  feet;  area  of  base,  40  by  82 
feet;  trea  of  foundation,  70  by  112  feet.  The  upper  courses  of  Pier  5,  having  sus- 
tained some  ininry  on  account  of  the  settling  of  the  foundation  and  core,  were  taken 
^own  and  replaced  in  cement  after  the  interior  had  been  compactly  filled.  The 
ibnndations  of  piers  7,  8,  9,  10,  and  12  were  repaired  wherever  the  action  of  the  ice 
aad high  water  had  worn  away  the  material. 

Operations  were  discontinued  for  the  season  November  2,  the  employes  paid  off, 
ttd  the  fleet  laid  up  in  Moline  Pool  in  charge  of  a  watchman. 

Details  of  operations. 

lannch  Freddie  : 

Hoursworking 1,603 

Miles  run  light 1,419 

Miles  run  towing 5,861 

Miles  run,  total 7,280 

Unnch  Louise  : 

Hoursworking 1,324 

Miles  run  light 1,781 

Miles  run  towing 1,946 

Miles  ran,  total 3,727 

DnllhoatJV^o.  5; 

Honrs  working 334 

Hours  lost  owing  to  rafts 9 

Hours  lost  owing  to  accidents 6 

Hours  lost  owing  to  storms 20 

Holesdrilled 601 

Holes  blasted 579 

Liuear  feet  of  holes  drilled 1,912 

Jf^ige  poles  set  in  rock  bottom 22 

2jfgl>oltsset 3 

w>na  cubic  yards  of  rock  blasted 625 

^.founds  of  dynamite  used 1,228 

Hoursworking 1,965 

Jjoorslost  owing  to  rafts 63 

Hours  lost  owing  to  accidents 12 

Hojirslost  owing  to  storms 32 

{Joes  drilled 4,449 

fples  blasted 4,2.54 

JJQear  feet  of  holesdrilled 13,233 

J*oge  poles  set  in  rock  bottom 188 

^JJJgboltsset 16 

JP^id  cubic  yards  of  rock  blasted 4,002 

jv.^ound8  of  dynamite  used 9,545 

^®  Phcenix : 

g^ursworking 110 

g^^^rs  lost  owing  to  rafts 1 

S^^Jrs  lost  owing  to  accidents 15 

?^^  lost  owing  to  storms q 

^Hd  cubic  yar£  of  rock  dredged  and  removed 280 

^ vbic  yards  loose  rock  and  bowlders  dredged  and  removed 396 

ma  94 105 
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Dredge  Ajax : 

Hours  working; 

Hours  lost  owing  to  rafts 10 

Hours  lost  owing  to  accidents '. 298 

Hours  lost  owing  to  storms 0 

Solid  cubic  yards  of  rock  dredged  and  removed 2,689 

Cubic  yards  loose  rock  and  bowlders  dredged  and  removed 3, 199 

Summary  of  total  amountM  of  material. 

Solid  cubic  yards  of  rock  blasted 4,627 

Solid  cubic  yards  of  rock  dredged  and  removed 2,919 

Cubic  yards  loose  rook  and  bowlders  dredged  and  removed 3, 595 


Cost  of  rock  excavation,  including  charge  for  use  and  deterioration  of  plant. 

LocaUty. 

Rock 

excavated 

(solid  cubic 

yards). 

• 
Total  cost. 

Avenqte 

ooetper 

solid  cqUc 

yard. 

Center  vatch  below  Moline  Chain,  removed. 

801.4 
161     - 
1,066.6 

Molina  Chain,  romov***!  -,,-, ,-,- r....^,. ....... ....... 

Dack  Creek  Chain,  removed 

i 

Total 

2,019 

$13,  748. 40                U.  71 

Lower  Chain,  blasted  only 

75 

25 
»75 
632.5 

■ 

Moline  <^hain,  blftfltwl  onfv. 

Wiuuebago  Chain,  blasted  only 

ITDper  Chain,  blasted  only 

TotaJ 

1,707.5  1      5.M2.03 

1 

3.07 

Grand  total 

4. 626. 5       18, 990. 52 

Cost  of  building  new  piers  j  including  charge  for  use  and  deterioration  of  plant. 


Material. 


Slope- wall  stone. 
Klprap  stone 


Total. 


Cable 
yards. 


832.2 
4,025.5 


4.867,7 


Coat. 


$3,952.96 
4,202.62 


ATera^ 

costpsr 

cubic  jsid. 


$4,759 
LOM 


8. 155. 57 


Cost  of  bailding  one  pier $S»71ft.S3 

Cost  of  repairs  to  old  piers,  including  charge  for  use  and  deterioration  of  plant. 


MateriaL 


Slope-wall  stone. 
Biprap  stone 


Total. 


Cubic 
yards. 


4 
614.6 


Cost. 


$18.95 
641.64 


618.6 


660.59 


Arerage 

cost  per 

cubic  yard. 


$4,738 
1,0M 


List  of  dams,  and  of  materials  used  in  their  construction  in  1893, 


Sheet  47 : 

Closing  two  gaps,  head  of  Campbells  Island 

Dam  3,  wing,  extended  350  feet 

I)am  6|,  wing,  repaired  and  paved 

Dam  8,  closing,  repaired  ana  paved 

Dam  9,  wing,  finished  and  paved 

Dam  10,  wing,  finished  and  paved 

Dam  11,  wing  (new) ,  finish^  and  i^av^ . . . . 


Total 
length. 


Feet 
75 
350 
825 
750 
535 
605 

1,650 


Riprap. 


Ou.  yds. 

220.8 

784.7 

088 

115.4 
3,126 
3.900.1 
8, 500. 3 


Paving. 


SI 

W) 


35" 


Ou.yds. 


171.4 
157.2 
101.1 
115.8 
318.3 


Total -V \YV,'t^^\  Vl!a,% 


\' 


Riprap. 


Total. 


Ou,  yds.  \  On.  ydi. 


078.4 
614.8 
462.8 
407.2 
1.304.1 


\ 


3^547.3 


849.8 

772 

S6S.9 

€13 
1,0314 


\ 


4,41L1 


APPENDIX   y — ^REPOST   OF  MAJOR  MACKENZIE,  1667 

Co9i  of  dafMf  including  charge  far  tufi  and  deterioration  of  plant. 


Material 


ktone  in  place 
itone  in  place 


Cahic 
yards. 


17, 734. 3 
4, 411. 1 


22,145.4 


Cost. 


$18. 514. 61 
14,508.46 


33,023.07 


Cost  per 
cubic 
yard. 


$1,044 
3.289 


cost  per  cable  yard  in  place $1. 491 

FtwuBncial  statement  for  improvement  of  Eock  Island  Rapids  for  season  of  1S9S, 

Amomit  expended  in  field $54,970.34 

Add.  qaota  of  general  saperintendenoe  and  office  expenses ., 1, 407. 20 

Add  xor  use  and  deterioration  of  plant 4,452.21 

Total 60,829.75 


Diatribated  as  follows : 

1.  Rock  excavated  and  removed 13, 748.49 

2.  Rock  broken  up  bnt  not  removed 5, 242. 03 

3.  Now  guide  piers  (Nos.  20,  21,  and  24) 8,155.57 

4.  Reoairs  to  old  guide  piers  (Nos.  5,  7,  8,  9,  10,  and  12) 660.59 

5.  Daxos  3,  6^,  8,  9,  10,  11,  and  2  gaps  at  head  of  Campbells  Island  ..  33, 023. 07 

Total 60,829.75 


BUOYS  ON   HOCK   ISLAND  RAPIDS. 

The  bnoys,  having  been  repaired  and  repainted,  were  reset  April  8  to  13, 1893,  with 
the  exception  of  Nos.  17,  17f ,  and  25,  which  were  reset  later  at  a  lower  stage.  All  of 
the  ran^e  stakes  were  carefully  examined  and  repaired. 

DurinK  '^^^  season  many  of  the  buoys  were  carried  away  by  rafts,  and  these  to  the 
nomber  of  8  were  replaced.    There  are  now  30  buoys  in  the  system.    On  November 
3   the  ran^r®  stakes  having  been  again  repaired,  the  buoys  were  taken  up  and  stored 
fyx  tbe  ^viixter.    The  cost  of  buoyage  for  the  season  of  1893  was  $545.98. 

SURVEYS. 

A  pttT^y  in  charge  of  Mr.  £.  £.  Barrett  was  pat  in  the  field  early  in  July,  1893. 
y|,iai  party  'was  engaged  until  November  12,  and  succeeded  iu  making  an  excellent 
^0^&iied  bydrographic  survey  of  the  river  and  its  side  sloughs,  etc.,  from  a  point 
Al>oa't  3  miiee  below  Clayton,  to  Savanua,  a  distance  of  89  miles  by  river.  The  maps, 
no'W  t>einK  plotted  in  the  office  at  Rock  Island,  are  nearly  completed.  A  survey  of 
^ti%^  ri'v^^r  111  the  vicinity  of  Moline  wiis  also  made  during  the  season.  The  cost  of 
-tlies^  surveys  will  aggregate  about  $5,000. 

X^  ii*  very  desirable  that  the  river  from  Savanna  to  Le  Claire  be  surveyed  at  an 
^y  day^  to  facilitate  the  makin^^  of  plans  for  improvement,  as  no  survey  of  this 
of  fcbe  river  has  been  made  since  1878. 
Very  respectfully,  your  obedient  servant, 

J.  C.  McElhernb, 

Superintendent, 
.  A.  Mackenzie, 
dn^9  of  Engineers f  U.  8,  A, 


report  of  mr.  m.  meiqs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  January  S9, 1894, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  work 
done  under  my  direction  between  Keithsburg  and  Quincy,  111.,  during  the  calendar 
eodiDg  December  31, 1893. 
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KEITHSBURG  TO  MONTROSE. 

This  work  was  carried  on  nnder  the  local  charge  of  Overseer  John  R.  Carpenter, 
whose  report  is  given  below : 

"The  work  was*  carried  on  by  days'  labor  and  use  of  Government  plant,  the  Viien 
being  used  as  towboat.  Actual  work  was  begun  July  20, 1893,  in  vicinity  of  Dallai 
City,  in  the  construction  of  shore  protection  on  Thompson  Island,  and  continued  io 
that  locality  until  November  6.  During  this  time  10,316  linear  feet  of  bank  were 
protected  on  Thompson  Island  (384);  1,200  linear  feet  on  Burlington  Island  (377): 
150  linear  feet  of  shore  protection  were  repaired  at  head  of  Polk  Island  (386),  and 
8,548  linear  feet  of  dams  were  constructed. 

**  On  November  6  the  fleet  was  moved  to  vicinity  of  Montrose,  at  which  point  work 
was  carried  on  until  close  of  season,  November  15.  Three  thousand  one  hundred 
linear  feet  of  bank  on  main  shore  above  Montrose  were  protected. 

''The  series  of  dams  constructed  in  vicinity  of  Dallas  City  was  built  with  the 
view  of  forcing  the  main  draft  of  water  through  Dallas  Chute  and  scouring  oot 
the  bar  which  had  begun  to  form  opposite  head  of  Polk  Island.  One  dam  (No.  7, 
sheet  60),  connecting  head  of  Polk  Island  with  sand  bar,  was  built;  two  damii  (Xos. 
5  and  6)  were  built  out  from  sand  bar,  and  Dam  9  was  built,  connecting  the  (wo 
small  tow-heads  just  below  brush  and  pile  dam  4,  constructed  in  1892,  in  order  to 
check  the  back  current  formed  under  this  dam.  This  series  of  dams  practically 
closes  this  side  of  the  river  at  an  average  stage  of  water  and  forces  the  water 
through  Dallas  Chute. 

'^  Tlie  past  season  was  an  exceptionally  good  one  for  work  in  this  vicinity,  although 
operations  were  slightly  impeded  by  the  low  stage  of  water  at  times. 

**  On  the  morning  of  Augiist  21  the  Vixen  broke  her  shaft  at  head  of  Twin  Island, 
which  necessitated  her  being  taken  into  the  canal  for  repairs,  being  towed' in  by  the 
United  States  Steamer  Patroly  and  was  laid  up  until  August  27,  daring  which  time 
the  Lucia  was  used  as  towboat. 

''At  the  close  of  the  season  there  remained  on  hand  492.8  cubic  yards  of  rock, 
valued  at  $197.12."  j 

List  of  works  constructed  and  repaired,  and  of  material  used,  during  the  season  of  189S,     \ 

between  Keithsburg  and  Montrose^ 


Dimensiona. 


Deaignatioc. 


Sheet  00  : 

Dam  5 

Dam  6 

Dam  7 

DaDi9 

Shore  protection,  laland  377 

Shore  protection.  Island  384 

Shore  protection,  Island  386,  repaired 
Sheet  62 :  Shore  protection  at  Montroae  . . 


Length. 


Total  materials  put  in  works. 


Feet. 

1.050 

MO 

1,300 

258 

1.200 

10. 316 


3,100 


Height 
above 
low,  wa- 
ter, 1864. 


Matfsritl. 


Feet 


4 
4 
1 

4 


Rock. 


Cu.  ydi. 

4,524.5 

2,719.9 

2.457.1 

283.9 

1.426.3 

11,015:9 

208.7 

3,223.7 

25.860 


Brnah. 


Oa.y*- 
8,16(13 

5.571J 

611  i 

1.151.5 

10,^5.5 


3,(J7i5 


Financial  statement  for  works  of  improvement  between  Keithsburg  and  MontroBe  dtrin^ 

season  of  1893. 

Amount  expended  in  field  during  the  calendar  year  1893  (from  distribution 

sheets) $36,720.89 

Deduct  retained  percentage  of  1892 242. W 

36,478.(6 

Add  cost  of  material  on  hand  January  1, 1893 327.w 

Add  retained  percentage  of  1893 1,429.» 

Total  cost  of  field  work 38yS35.l5 

Deduct  material  on  hand  January  1, 1894 l^'-  ^ 

Net  cost  of  field  work 38,038.2 

Add  quota  of  general  superintendence  and  office  expenses ^^' ^ 

Add  for  use  and  deterioration  of  plant 2,351.» 

Total  cost , 41,359.^ 
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it  in  works : 

cubic  yards..       25,860.0 

do....      33,916.4 

do....       59,776.4 

Bt  per  cubic  yard — 

?e8 $0,448 

riuff  and  putting  in  place .  188 

leral  superintendence  and  office  expenses .  016 

int .039 

age  cost  per  cubic  yard  in  place .  691 

DREDGING  BELOW  KEITH6BURG. 

*h€eniXf  with  launch  Lucia  as  tender,  began  operations  in  removing  sand 
srs  from  channel  below  Keithsburg  on  July  15, 1893,  and  continued  work 
{t  8,  when  the  Phcenix  was  taken  up  river  by  the  snag  boat  General  Barnard. 
ire  removed  5,874  cubic  yards  material,  chiefly  sand,  at  a  cost  of  $938.94. 

KEOKUK   TO   QUINCV. 

oject  approved  September  12,  1892,  and  allotment  of  $100,000,  a  contract, 
mber  7,  1892,  was  entered  into  with  Thompson  &  Gray  for  construction 
id  rock  dams  and  shore  protections,  at  $1.37  per  cubic  yard  for  rock  in 
17  cents  per  cubic  yard  for  brush  in  place.  The  contract  not  being  com- 
)ecember  31,  1893,  an  extension  of  time  to  June  SO,  1894,  was  granted, 
in  Layton  was  the  inspector. 

DS  were  begun  on  April  13,  in  vicinity  of  Warsaw  and  Alexandria,  in  the 
•n  of  Dam  7  (sheet  63),  and  were  continued  there  until  August  12.  During 
,185  linear  feet  of  dams  and  1,040  linear  feet  of  shore  protection  in  the 
Warsaw,  and  4,070  linear  feet  of  shore  protection  in  the  vicinity  of 
,  were  constructed;  also,  a  break  of  160  feet  in  Tully  Island  Dam  (No.  3, 
n  vicinity  of  Canton,  was  repaired. 

St  12  operations  were  begun  in  the  vicinity  of  Gregory  Landing  in  the 
n  of  a  series  of  dams  running  out  from  Illinois  shore  at  Lower  Bludsoes 
Three  dams  were  constructed  here,  of  a  total  length  of  1,840  feet ;  1,400 
of  bank  at  foot  of  Fox  Island,  and  7,570  feet  on  the  main  shore  in  the 
Gregory  Landing,  were  protected.     Operations  were  suspended  Novem- 

ovement  at  Warsaw  and  Alexandria  consisted  in  the  construction  of  a 
(No.  7,  sheet  63)  1,200  feet  long,  located  1  mile  above  Alexandria;  on  the 
ide,  completing  the  aeries  of  dams  on  that  side  above  Alexandria;  in 
487  linear  feet  of  Dam  5  and  498  feet  of  Dam  4,  the  same  being  brush, 
ravel  dams  constructed  in  1892;  in  protecting  1,040  linear  feet  of  shore  of 
at  the  mouth  of  Des  Moines  River;  in  protecting  150  feet  of  levee  above 
,  autl  repairing  120  feet  of  old  protection ;  in  protecting  2,620  linear  feet 
»elow  Alexandria  making  the  protection  complete  on  main  shore  from 
lexandria  to  head  of  Fox  Island,  and  in  raising  1,180  feet  of  old  protection 
Fox  Island  from  a  6'foot  sta^e  to  to^  of  bank.  The  improvement  in  this 
ives  the  river  in  good  condition,  having  a  complete  bank  protection  and 
3  series  of  wing  dams  from  the  Des  Moines  River  to  below  Alexandria. 
£  at  Gregory  Landing  was  directed  chiefly  to  the  improvement  of  Lower 
rossiug,  which  has  for  some  years  been  a  source  of  trouble  to  navigation 
eokuk  and  Quincy.  The  improvement  consisted  in  the  constrnetiun  of 
dams,  one  (No.  4.  sheet  64)  850  feet  long,  1,200  feet  below  head  of  Hack- 
one  (No.  6)  540  leet  long,  at  head  of  Hackley  Island,  and  one  (No.  3)  450 
xom  main  shore,  900  feet  above  head  of  Hackley  Island.  In  addition  to 
iction  of  these  dams,  1,400  feet  of  bank  were  protected  at  foot  of  Fox 
20  feet  above  Gregory  Landing  in  the  intervening  spacer  of  the  old  pro- 
d  5,650  feet  below  Gregory  Landing,  making  about  2^  miles  of  continuous 
etiou.  The  bank  in  vicinity  of  Gregory  Landing  was  12  feet  above  low 
was  riprapped  to  the  top,  brush  being  carried  to  the  6-foot  stage,  which 
ie  on  all  bank  protection  constructed.  That  portion  of  the  work  which 
meted  early  in  the  season  was  carried  on  under  some  difficulties,  on 
high  water;  but,  as  an  offset,  the  large  barges  used  by  the  contractors 
8  stage  carry  full  loads.  As  the  water  fell  the  work  was  greatly  retarded^ 
le  clumsy  and  unwieldy  nature  of  the  plant  u&ed'b^  >^e  coixXx^c.\.Qit&. 
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List  of  tporka  constructed  and  repaired  and  of  materials  used,  during  tkeseaen  of  IS 

between  Keokuk  and  Quincy. 


Designation. 


Sheet  63 : 

Dam  4,  repaired 

Dam  5,  repaired 

Dam  7 

Shore  protection  above  Alexandria. 

Shore  protection  below  Alexandria  . 

Shore  protection,  Fox  Island  (head). 

Shore  protection,  Island  405 

Sheet  64: 

Dam  3 

Dam  4 

Dam  6 

Shore  protection,  Fox  Island  (foot)  . 

Shore  protection  above  Gregory  .... 

Shore  protection  below  Gregory  — 
Sheet  65:  Dam  3,  repaired 


Dimensions. 


Length. 


Feet, 


1,200 
270 
2,620 
l.ldO 
1,040 

450 

850 

540 

1,400 

1,920 

5,650 


Total 


Height 

above 

low  water 

1864. 


Feet. 

5 

5 

4.5 
12 
12 
12 
10 

5 
5 
5 

10 

12 

12 

5 


llateriil. 


Rock.      Bra 


Ou.  ydt. 

711.4 
1,154.4 
4,147.2 

192.6 
4, 849. 1 
1.36L3 
1,970.1 

1,690.9 
3,729.5 
2.257.6 
2.039.9 
3,665.4 
9,6S.2 
1.110 


Ott.j 


38,562.6 


Financial  statement  for  work  between  Keokuk  and  Quincy  performed  under  eonimet  < 

ing  season  of  1898, 

Amount  paid  contractors $60,73! 

Add  retained  percentage  on  contract 6,74i 

Add  cost  of  local  inspection,  etc 1,4W 

Add  quota  of  general  superintendence  and  office  expenses 1, 76E 

Add  plant  charges «        3U 

Total 71,04S 

Material  put  in  place: 

Rock cubic  yards..      88,56 

Brush do...-      81,11 

Total do....      69,73 

Average  cost  per  cubic  yard  in  place !• 

IMPROVING  QUINCY  BAY. 

Pile  bulkhead, — Work  on  construction  of  a  pile  bulkhead  at  Whipple  Creek,  ns 
contract  with  U.  S.  Brown^  was  commenced  June  1, 1893.  The  bnlkhead  consuK 
a  row  of  piling  spaced  4  feet  apart,  supporting  a  cap  of  10  by  12  inch  timbei 
which  is  spiked  sheet  piling  of  3  by  12  inch  plank,  the  whole  forming  an  inclos 
at  the  mouth  of  Whipple  Creek  for  impounding  the  heavier  deposits  of  thst  cr 
and  keeping  them  out  of  the  dredged  channel. 

Work  was  beg^n  at  a  very  favorable  stage  of  water  (12  feet  above  low  watt 
with  two  pile-drivers  and  a  dredge,  the  latter  for  furnishing  the  gravel  fillings 
the  water  soon  fell  to  a  low  stage  and  greatly  impeded  operations.  Only  ft  so 
part  of  the  cravel  tilling  was  put  in  as  the  work  progressed,  owing  to  shoal  w> 
and  lack  of  barges;  enough  was  dumped  about  the  bulkhead,  however,  to  ma^^ 
safe,  and  in  October,  when  the  ground  had  dried  nut,  the  contractor  put  ou  t« 
and  hauled  gravel  to  all  the  places  that  seemed  to  need  it,  making  a  continaoaslM 
of  about  6  feet  wide  on  the  inside  and  12  to  18  inches  deep. 

During  the  summer  months  it  was  found  that  the  sheet  piling  was  exposed 
places,  where  the  Joints  were  not  close,  to  the  undermining  of  the  small  streanii 
water  flowing  through  the  cracks  whenever  the  creek  was  in  freshet.  To  cor 
this,  battens  1  inch  thick  by  4  inches  wide  were  driven  down  on  the  inside  of 
bulkhead,  covering  the  open  joint,  and  were  spiked  to  the  sheet  piling.  This,  ^ 
the  gravel  filling^  u  expected  to  entirely  remeay  the  trouble.    In  one  or  two  pli 


A 
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when  ft  small  sink  bad  occurred  under  the  bulkhead,  where  the  line  crossed  one  of 
the  old  mouths  of  the  stream,  the  contractor,  at  his  own  expense,  hauled  in  brush 
and  gnyel  and  stopped  the  leak  before  any  damage  was  done. 

The  contractor  has  on  hand  enough  oak  piling  to  finish  the  bulkhead  (about  168 
feet  of  which  remains  to  be  driven)  and  to  fill  out  the  various  clusters  and  short 
spun  designed  for  the  inside  of  the  line  of  bulkhead,  to  break  up  scour  alongside  of 
it.  It- is  proposed,  when  the  work  is  resumed,  to  divert  tbe  course  of  the  creek  from 
its  present  mouth  at  the  upper  end  of  the  bulkhead  and  make  it  discharge  into  the 
comer  of  the  bay,  away  from  the  dredged  channel.  The  gravel  from  the  cut  made 
for  thiB  purpose  will  be  used  for  the  inside  and  outside  berms  of  the  bulkhead. 

The  contractor  secured  an  extension  of  his  contract  to  June  30,  1894,  by  which 
time,  with  ordinary  stage  of  water  in  the  spring,  he  can  easily  complete  it. 

The  following  material  remains  to  be  put  in  place  in  the  bulkhead : 

2,2401inear  feet  oak  piling,  at  $0.25 $560.00 

2,754feet,  B.M.,  waling,  at  $0.0265 72.98 

6,W8feet,B.M.,  sheet  piling,  at  $0.0195 117.94 

VOOcubio  yards  gravel  filling,  at  $0.30 1,110.00 

Total 1,860.92 

The  above  figures  are  somewhat  under  the  original  estimates,  owing  to  part  of  the 
bulkhead  (that  extending  out  from  shore)  being  shorter  than  contemplated.  The 
▼ater  was  so  low  that  this  part  could  not  be  driven,  and  the  sawmill  company  ran 
out  a  pile  of  sawmill  refuse  to  take  its  place,  so  that  the  connection  with  the  shore 
iimade— a  large  part  of  it — without  expense  to  the  United  States. 

\Miatever  money  is  left  from  this  appropriation  can  best  be  expended  in  dredgine 
Buewontlet  for  the  creek  and  strengthening  the  bulkhead  with  the  dredged  graveL 
There  will  be  a  balance  of  about  $1,300  for  this  purpose. 

Both  before  and  after  the  close  of  dredging  operations,  soundings  were  made  out- 
lide  of  the  bulkhead  and  a  survey  was  made  of  the  area  inside  of  same,  to  record 
pneeDt  conditions  for  future  comparison. 

liredging, — Owing  to  the  extensive  deposit  opposite  the  mouth  of  Whipple  Creek  and 
OBtside  the  line  of  the  bulkhead,  all  low-water  navigation  between  the  upper  and 
lower  bay  was  shut  off.  The  contraction  of  waterway  caused  by  the  bulkhead 
^e  it  seem  probable  that  by  dredging  a  new  channel  parallel  to  the  bulkhead  and 
^  to  80  feet  wide,  a  permanent,  or  moderately  permanent,  channel  between  the 
upper  and  lower  bav  could  be  secured.  Accordingly,  an  informal  agreement,  dated 
JQI722, 1893,  was  made  with  Mr.  H.  S.  Brown  to  dredge  this  channel— about  17,000 
cubic  yards  of  excavation  being  contemplated.  Dredging  was  begun  August  7,  and 
^ontinaed  to  September  2^,  A  good  4-foot  channel  was  secured  in  front  of  the  bulk- 
^<^,  80  to  100  feet  wide  and  1,200  feet  long,  and  by  far  the  best  that  has  existed 
■w  a  great  many  years,  and  affording  means  of  relieving  the  lower  bay  of  ajpreat 
sccnmQlation  of  log  rafts,  which  threatened  to  blockade  it.  The  dredging  01  this 
^•nnel  was  a  slow  and  laborious  work,  owing  to  the  narrow  channel  and  to  the  soft 
^d  continually  running  in  from  the  sides  and  getting  dredge  and  towboat  aground. 
^  Se])temher  30  the  canal  launch  Lueia^  drawing  skoout  2^  feet,  passed  through, 
^«  ^hoaiest  water  being  between  the  north  end  of  the  bulkhead  and  a  point  200  feet 
^P  the  bay,  where  the  dredge  had  not  yet  worked. 

The  Btage  of  water  was  0.8  foot. 

i^igbteen  thousand  and  sixty-one  and  three-tenths  cubic  yards  of  mud  were 
'•**»oved,  at  a  cost  of  15  cents  per  cubic  yard ;  total  cost,  $2,709.20.  All  of  the  dredged 
>i4terial  was  towed  out  into  the  river  and  dumped  near  the  western  shore,  below  the 
^Pper  wing  dam.  The  allotment  for  dredging  mud  ($2,500)  was  slightly  exceeded, 
^^t  the  cost  of  work  on  the  bulkhead  will  probably  be  considerably  inside  the  limit 
^f  expense  originally  calculated,  and  all  such  surplus  can  be  well  expended  in 
I'^^SiQgy  cither  to  improve  the  channel  or  divert  the  creek  toward  the  shore,  as 
^we  stated. 

.A  Domber  of  rafts  were  towed  through  the  dredged  channel,  to  and  from  the  upper 
"•y,  late  in  September  and  early  in  October. 

^f' A.  L.  Richards,  superintendent,  was  inspector  on  this  work  until  June  10,  at 
rj'jch  date  he  was  succeeded  by  Mr.  W.  E.  Gordon,  who  served  in  the  same  capacity 
P^  Jane  11  to  July  31 ;  and  from  August  1  to  October  30  Mr.  C.  E.  Stewart  acted  as 
^P«ctor. 

Material  statement, 

^kpiling linear  feet..  12,451 

JW  piling feet,B.M..  63,759 

paling do....  24,207 

^^rel  filling cubic  yards..  725 
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Dredging. 

Cubic  yards  material  removed  above  the  railroad  bridge  and  dumped  in 
Mississippi  River '  18,061.3 

Financial  statement. 

Paid  on  contract  on  account  of  pile  bulkheiid $4,699.95 

Add  retained  percentage  on  contract 522.21 

Lumber,  day  labor,  etc.,  on  pile  bulkhead 104. 12 

Total 5,326.28 

Dredging  mud,  18,061.3  cubic  yards,  at  15  cents 2, 709.^ 

Superintendence  and  office  expenses 769. 90 

Total  cost s 8,805.38 

Amount  on  hand,  July  1,1893 11,987.55 

Amount  available  December  31, 1893 3,182.17 

SURVEYS. 

A  survey  of  that  portion  of  the  channel  below  Keithsburg,  obstructed  by  ledge 
rock  and  bowlders,  was  commenced  August  17  and  completed  September?.  A  good 
map  has  been  made,  on  which  a  great  many  obstructions  have  been  located.  An 
examination  w:is  made  September  11  and  12  of  the  Drews  Prairie  Crossing,  bat  do 
rock  above  grade  was  found.  Between  September  13  and  23  a  survey  of  tne  river 
in  vicinity  of  Twin  Islands  was  made.  The  map  of  this  survey  is  now  being  plotted. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
U.  S.  Civil  Engineer. 
.    Maj.  A.  Mackrnzie, 

Corps  of  Engineer 8 1  U.  S.  A. 
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report  op  mr.  6.  edwards,  superintendent. 

United  States  Engineer  Office, 

^ocik  Island,  Ill.y  January  2iy  189-^- 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  impro^** 
ment  of  the  Mississippi  River  in  the  division  in  my  local  charge,  for  the  calea^*'^ 
year  ending  December  31,  1893. 


QUINCY  BRIDGE  TO  CLARKSVILLE. 

The  work  was  carried  on  by  days'  labor  and  use  of  Government  plant,  the  towlx'*: 
Coal  Bluff  and  launch  Stella  doing  the  towing.  On  April  9  the  Coal  Bluff  and  de** 
left  the  Des  Moines  Rapids  Canal  for  the  vicinity  of  Hannibal,  Mo. 

Work  during  the  season  was  carried  on  in  the  vicinity  of  Hannibal,  Saverton, 
Hickory  Chute,  Louisiana,  and  Clarksville,  Mo. 

Vicinity  of  Hannibal. — Work  was  carried  on  from  April  9  to  19,  and  from  Octobei 
6  to  November  15,  1893,  and  consisted  in  raising  the  shore  protection  on  the  Illinois 
shore,  above  the  brid<xe,  from  6  feet  to  16  feet  above  low  water  for  a  length  of  2,244 
feet;  in  building  900  feet  of  protection  on  head  of  Turtle  Island  (No.  439);  in  bniW- 
ing  Closing  dam  5  and  Wing  dam  6  (sheet  70).     Closing  dam  5  extends  from  head  of 
Turtle  Island  in  a  northeasterly  direction  to  the  Illinois  shore,  closing  the  channel 
used  by  boats  for  a  number  of  late  years  during  low  water.     The  length  of  the  dam 
is  2,974  feet,  of  which  2,140  feet  are  built  on  a  sand  bar.    That  part  of  the  dam  which 
is  located  across  the  channel  was  built  only  to  an  elevation  of  4.5  feet  below  low 
water  of  1864,  and  should  be  raised  to  4.5  feet  above  low  water  as  early  as  possible. 
The  object  in  building  this  dam  was  to  throw  the  channel  to  the  west  ot  Turtle 
Island,  and  thereby  straighten  the  channel,  doing  away  with  the  present  crooked 
and  difficult  approach  to  the  bridge.     Wing  dam  6,  1,673  feet  in  length,  was  buiU 
2,000  feet  above  the  Closing  dam,  to  further  assist  in  bringing  about  g(M>d  reeiUtA. 
Of  the  latter  dam,  840  feet  were  built  on  a  dry  bar. 
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Tkinity  of  SaverUm, — A  closing  dam  (No.  2,  sheet  72),  840  feet  long,  was  bnilt  from 
l8laDd415  to  IlllnoiB  shore.  This  dam  was  built  of  piles,  brash,  and  rock^  similar  in 
construction  to  the  one  bnilt  in  1892  near  Dallas  City,  111.  The  closing  otthis  chute 
no  doabt  improved  the  poor  crossing  at  this  point,  bat  a  number  of  wing  dams 
should  be  built  here  to  secure  and  make  permanent  a  good  channel,  this  being  one 
of  the  worst  places  in  this  part  of  the  river. 

At  Hickory  Chute. — For  a  number  of  years  the  foot  of  Hickory  Chute  has  been  a 
great  menace  to  navigation  during  low  water,  and  at  the  lowest  stages  was  practi- 
cally impassable  for  the  larger  boats.  Operations  under  the  adopted  plan  for 
improving  this  point,  which  were  commenced  in  1892,  were  continued  and  completed 
in  1893,  and  consisted  in  building  a  dam  1,350  feet  long,  running  downstream  from 
footof  Island 455,  with  spurs  extending  toward  the  Missouri  shore,  and  in  building  a 
Domber  of  wing  dams  n'om  the  Missouri  shore  east,  narrowing  the  low-water  chan- 
nel down  to  8CX)  feet.  Altogether,  7  dams  were  completed,  one  raised  from  low-water 
to  a  5-foot  stage,  and  one  commenced  but  not  completed.  At  no  time  since  the 
work  was  fairly  under  way  was  there  less  than  4.5  of  water,  and  even  at  a  stage  of 
0.75  foot  above  low  water  of  1864,  boats  with  heavy  tows  found  plenty  of  water. 
Aa  might  be  expected,  on  account  of  the  scouring  produced  by  the  dams,  the  chan- 
nel was  crooked;  but  this  will  be  changed  as  soon  as  the  lower  reef  reaches  Dam  6 
(sheet  74).  There  still  remains  part  of  Dam  4  to  be  removed,  and  this  should  be 
done  next  spring  by  one  of  the  dredges.  The  Illinois  shore  at  foot  of  the  chute  was 
protected  by  revetment  for  a  distance  of  4,835  feet.  The  bank  was  from  10  to  16 
feetabove  low  water,  and  was  catting  badly.    The  usual  slope  of  2  to  1  was  observed. 

Ticmtif  of  Louisiana.— 'Dfun  1  (sheet  75)  was  extended  897  feet,  and  built  to  8  feet 
above  low  water;  Closing  dam  2  was  raised;  Wing  dam  3  and  shore  protection  in 
Buffalo  Slough  were  repaired.  Excepting  Dam  2,  the  work  was  completed.  Dam  2 
^M  rai8e<l  with  brush  and  rock  from  2  feet  to  6  feet  above  low  water,  and  piling 
driven  4  feet  apart  to  a  14-foot  elevation,  but  owing  to  the  low  stage  of  water  no 
hrnsb  was  put  above  the  piling.  This  should  be  done  next  spring  before  or  during 
bigh  water,  so  that  the  deep  slough  below  the  dam,  now  25  feet  at  low  water,  may 
fill  up.  The  Illinois  shore  below  Island  459  was  protected  for  a  length  of  2,580  feet, 
•ud  800  linear  feet  of  shore  protection  were  built  on  Illinois  shore  between  dams  3 
«nd  4.  The  above  two  pieces  of  work  were  performed  to  prevent  the  destruction  of 
the Sny.Ialand  levee  emoankment,  at  a  cost  of  about  $4,000. 

Jt  Clarkaville, — Dnm  1  (sheet  76),  opposite  Clarksville,  was  repaired.  The  hole 
m  this  dam,  which  was  186  feet  long  and  25  feet  deep  at  low  water,  was  closed,  and 
1*8  feet  additional  of  the  dam  were  repaired. 

^*  general, — Though  the  fleet  was  started  out  at  a  favorable  stage  of  water  for 
forking,  high  water  set  in  a  few  days  later,  and  during  April,  May,  and  part  of 
June,  work  was  carried  on  under  many  difficulties.  Much  delay  was  caused  by  our 
inability  to  get  brush  in  sufficient  quantities.  My  experience  in  the  spring  of  1893 
convinces  me  that  certain  kindn  of  work  can  be  carried  on  advantageously  during 
J|gh  water,  providing  brush  can  be  cut  during  the  previous  winter  and  stored  on 
Ho^  places. 

iQ  Doilding  dams  during  high  water,  nothing  but  wire  should  be  used  for  making 
la^ineg  into  mats,  and  the  dams  should  be  left  unfinished  at  2  to  3  feet  below  grade. 
«>  be  completed  during  a  lower  stage. 

Much  delay  was  caused  by  the  accidents  this  season  to  the  tewboat  Coal  Bluff, 
J'hich  consisted  in  breaking  her  shaft  July  24,  and  in  striking  an  obstruction  below 
LouLsiana  August  28  and  si u king.  The  boat  was  raised  and  taken  to  Keokuk,  Iowa, 
jOr  repairs.  During  the  absence  of  the  Coal  Bluff  the  towing  was  done  by  the 
Lnitea  States  launches  Stella  and  Lucia,  and  by  the  private  boats  HajTi/  Reed  and 
Innorator. 

fzaminations  of  the  river  were  made  at  Turtle  Island  and  at  Saverton,  and  the 
maps  of  same  sent  to  the  office  at  Kock  Island,  111. 

I  take  pleasure  in  extending  to  Mr.  Edward  H.  Jones,  receiver  of  materials,  my 
ihiaiksfoT  his  faithful  services  during  the  season. 

Prices  paid  for  material  on  United  States  barges  ranged  from  53  to  62  cents  per 
cable  yard  for  rock,  and  from  20  to  30  cents  per  cubic  yard  for  brush. 
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List  of  works  constructed  and  repairedf  and  of  maitriah  used,  during  ike  season  of  189r% 
between  Quincy  bridge  and  ClarksvilU,  including  work  performed  to  prevent  thedestno- 
turn  of  the  Sny  Island  levee  embankment. 


Designation. 


Sheet  70 : 

Wing  dam  6 

Closing  ilam  5  commenced 

Shore  ])rotection,  Island  439 

Shore  protection,   Illinois  shore,  raised  and 

repaired 

Sheet  72:  Closing  dam  2 

Sheet  74 : 

Trailing  dam  5  raise<l 

Wing  dam  6 

W  in  g  dam  7 

Wing  dam  8 

Wing  dam  9 

Wing  dam  10 , 

Wing  dam  11 , 

Wing  dam  12 

Wing  dam  13  commenced 

Shore  pr«>tection  on  Illinois  shore 

Sheet  75: 

Wing  dam  1  extended 

Closiue  dam  2  raised,  bat  not  completed 

Wing  dam  3  repaired 

Shore  protection  in  Butlalo  Slough  repaired  . . 

Shore  protection  betWeen  Dams  3  and  4  (Sny 

levee) 

Sheet  76 : 

Closing  dam  1  repaired 

Shore  protection  near  Island  459  (Sny  levee)  . . 


Dimensions. 


Length. 


Feet. 
1,073 
2,974 
900 


840 


780 

1,020 

250 

250 

\eo 

90 
730 

l;ooo 

4,835 
897 


],140 


800 


Height 

above  low 

water, 

1864. 


Feet. 


1.5 


6 

5 

4.5 

5 

5 

4.5 

4.5 

4.5 

4.5 


IfateriaU. 


Rock. 


Brush. 


8 
6 
4.5 


Total. 


Ou.  yds. 

1,729.8 

6,093.7 

803.1 

1.8V2.9 
1,513.6 

1,325.7 

2,062.7 

2,826.5 

1,389 

881.4 

094.8 

355 

1,431.5 

1,196.9 

5, 37V.  2 

5,025.6 
404.3 

2.116.4 
27L7 

1,284.8 

1,505.6 
2, 007. 6 


42, 171. 8 


3.223 

5,563 

356 


PUiBg. 


Li»./««(. 


2,320 

2,953 
4,348 
3,239 
1,465 
1,5^.4 

877 

488 
2,817 
2,880 
5,179 

6.383 

666 

1,428 


5,<S6 


576 
2.180 


494 

2.561 
2,176 


50,  951. 4 


7.814 


Financial  statement  for  work    between   Quincy  bridge  and  Clarksvillej  including  Sny 

Levee,  performed  by  hired  labor  during  season  of  1893, 

Amount  expended  in  the  field  during  the  calendar  year  1893,  (from  dis- 
tribution sheets) $65,002.57 

Deduct  retained  percentage  of  1892 273. 88 

64,728.69 

Add  retained  percentage  1893 411.36 

Add  quota  of  general  superintendence  and  ofllce  expenses 1, 667. 58 

Add  for  use  and  deterioration  of  plant 7, 150.99 

Total 73,958.62 

Material  put  in  works — 

Rock cubic  yards..  42,171.8 

Brush : do 50,951.4 

Piling  (7, 814  linear  feet) do 289.4 

Total 93,412.6 

Average  cost  per  cubic  yard — 

Ou  barges $0,417 

For  towing  and  putting  in  place .  280 

For  general  superintendence  and  office  expenses .  018 

For  plant .077 

Average  cost  per  cubic  yard  in  place .  792 

KoTB. — If  the  loss  occasioned  by  the  sinking  and  breaking  of  the  shaft  of  the  Coal 
Bluff  be  deducted,  the  cost  per  cubic  yard  in  place  will  be  reduced  3  cents. 
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QUINCY  BRIDGE  TO  HANNIBAL. 

Under  project  approved  Jnly  27, 1893,  and  allotment  of  $50,000,  a  contract  dated 
jptember  7,  1893,  waa  entered  into  with  Patterson  Bros. ,  of  Keokuk,  Iowa,  for  the 
•net ruction  of  dams  and  shore  protections  between  Quincy  bridge  and  Hannibal, 
$1.09  per  cubic  yard  for  rock,  and  $0.43  per  cubic  yard  for  brush  in  place. 
W'ork  was  commenced  October  12,  1893,  and  discontinued  on  account  of  cold 
>ather  November  16.  It  will  be  resumed  in  1894.  The  work  consisted  in  building 
i50  feet  of  shore  protection  on  Orton  Island  (429).  The  bank  being  of  a  very 
id  J  iLature,  brush  was  carried  np  about  half  way  to  the  top.  The  average  height 
the  bank  was  14  feet  above  low  water  of  1864,  and  the  width  of  the  protection, 
oi  top  of  bank  to  outer  end  of  apron,  was  about  50  feet. 

lie  intention  was  to  start  the  Patterson  Bros,  at  work  improving  Whitney  Bar, 
;  owiii^  to  the  low  stage  of  the  river,  which  made  it  impossible  to  do  any  work 
boat  endangering  navigation,  it  was  postponed  until  1894. 
[r.  £dw»rd  A.  Sisson  was  the  inspector. 

JVffrk  constructed  heiween  Quincy  bridge  and  Hannibal  during  season  of  1893. 


Deeiguation. 

Dimen- 
sions 
(length). 

Material. 

Rock. 

Bniinli. 

t  68  *  ahort)  protection  on  Orton  Island 

Feet. 
2,650 

Cfu.  yda. 
5, 626 

Cu.  yda. 
3, 076. 8 

gndal  statement  for  work  between  Quincjf  bridge  and  Hannibal  perfortned  under  con- 
tract during  season  of  189S. 

>ixiit  paid  contractor $6, 709. 80 

L  retained  percentage 745. 54 

t  of  local  inspection,  etc 892. 69 

L  quota  of  general  superintendence  and  office  expenses 200. 91 

L  plant  charge 13.69 

Total 8,062.63 

^rial  put  in  works- 
Rock  : cubic  yards..    5,626 

Broeb do....     3,076.8 

Total *.     8,702.8 

Average  cost  per  cubic  yard  in  place $0,926 

Vary  respectfully,  yonr  obedient  servant, 

S.  Edwards, 
Superintendent. 

[aj.  A.  Mackenzie, 

Corps  of  Engineers,  U,S,A, 


rkport  op  lieut.  w.  v.  jud80n,  corps  of  engineers. 

United  States  Engineer  Office, 

Hook  Island,  III.,  February  26,  1894, 

CajtoR  :  I  have  the  honor  to  report  as  follows  on  the  works  of  which  I  was  in  local 
hrge  daring  the  calendar  year  ending  December  31, 1893. 

CLARKSVILLE  to   HAMBURG. 

[Jnder  an  allotment  of  $50,000,  in  accordance  with  project  approved  May  8, 1893, 
son  tract  dated  August  7, 1893,  was  entered  into  with  James  Short  for  the  cou- 
raction  of  rock  ana  brash  dams  and  shore  proteotlonB.    UndQi  t\i\&  ^ouVc^iAXt  ^^^s^ 
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WAS  begun  September  15, 1893^  and  closed  for  the  season  November  26, 1893.  The 
prices  paid  for  material  in  place  were  $1.35  per  cubic  yard  for  rock,  and  49  cents  per 
cubic  yard  for  brush.    Mr.  1.  Mathewson  was  the  inspector  in  local  charge. 

The  amount  of  work  done  by  the  contractor  was  insufficient,  considering  the  time 
he  worked.     His  plant  was  in  bad  repair,  and  his  management  was  poor. 

The  character  and  extent  of  the  work  done  are  shown  in  my  ''outline  sketches 
showing  work  accomplished,''  already  transmitted  to  you,  and  in  the  following 
table : 

List  of  works  constructed  and  repaired,  and  of  materials  used,  under  contract  with  James 
Short,  during  the  season  of  189S,  between  ClarksviVe,  Mo,,  and  Hamburg,  III. 


Dimensions. 

Material. 

Desiguatioo. 

Length. 

Height 

above  low 

water, 

1864. 

Rock. 

Brush. 

Sheet  77— 

Dain  3,  closing  McCoy's  Chnte,  raised  and  repaired 

Shore  orotection.  head  of  Island  470 

Feet. 
1,200 
1,260 
600 

Feet, 
6 

Cu.ydt. 
4, 520. 4 
4, 745. 9 
2.065.2 

Ou.yd«. 
2,421.1 
2, 607.9 
2.324.2 

Shore  protection  beirnn,  head  of  Island  486 

Total 

11, 331. 5 

7,353.2 

Financial  statement  for  work  between  Clarksville,  Mo.,  and  Hamburg,  III.,  performei 

under  contract  during  the  season  of  189S, 

Amount  paid  James  Short,  including  $1,890.06  retained  percentage  Decem- 
ber 31,  1893 $18,900.60 

Cost  of  local  inspection,  etc 676.79 

Add  for  superintendence  and  office  expenses 475. 57 

Add  for  use  and  deterioration  of  plant 33. 90 

Total 20,086.26 

Material  put  in  works— 

Kock cubic  yards..       11,331.5 

Brush do 7,353.2 

Total do 18,684.7 

Average  cost  per  cubic  yard  in  place , $1. 075 

HAMDURG   TO   CAP  AU   ORIS. 

Under  an  allotment  of  $75,000,  in  accordance  with  project  approved  by  Chief  of 
Engineers  May  8,  1893,  a  contract  dated  August  8.  1893,  was  entered  into  with 
Jacob  Richtman  for  construction  of  rock  and  brusn  dams  and  shore  protections. 
Under  this  contract  work  was  begun  September  4,  1893,  and  was  still  in  progress 
December  31,  1893.  The  prices  paid  for  material  in  place  were  $1.25  per  cubic  yard 
for  rock,  and  50  cents  per  cubic  yard  for  brush. 

Mr.  J.  A.  Mactie,  Mr.  I.  Mathewson,  and  Mr.  A.  L.  Richards,  superintendent, 
served  at  diif erent  times  as  local  inspectors. 

As  the  season  of  low  water  approached,  the  vicinity  of  Westport  Island  became 
very  difficult  of  navigation,  so  much  water  passing  down  behind  the  island  through 
a  considerable  break  m  the  closing  dam  across  the  chute.  Accordingly  this  locality 
was  chosen  for  the  beginning  of  the  work.  The  effect  of  repairing  and  raising  this 
closing  dam,  and  of  building  a  wing  dam  above  Kellys  Island  and  opposite  the  head 
of  Westport  Island,  was  felt  in  a  very  short  time,  a  channel  bein^  formed  almost 
immediately  through  the  flat  bar  that  had  been  the  original  obstruction.  The  extent 
and  character  of  this  and  the  other  work  done  by  the  contractor  are  shown  in  my 
"outline  sketches  of  works  accomplished/'  already  transmitted  to  you,  and  in  the 
following  table : 
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lAsi  of  works  constructed  and  repairedf  and  of  materials  usedf  during  the  season  of  1893, 
under  contract  with  Jacob  Bicktmanf  between  Hamburg,  IlL,  and  Cap  au  Oris,  Mo. 


Designation. 


Sheet  79: 

I>ain  5.  raised  and  repaired 

Win^  dam  12,  nearly  conii>leted 

Cloaingdam  13,  partly  built 

Closing  dam  14,  partly  built 

Shore  protection  on  Reds  Landing,  extended 

Sheet  81 : 

Cloaingdam  1,  repaired 

Cloeingdam  2,  repairs  began 

Shore  protection  on  Island  501,  repaired  and  extended. 


Total 


Dimensions. 


Length. 


Feet. 


1,220 


1,310 


Height 

above 

low  water 

1864. 


Feet. 


7 
6 


Material. 


Rock. 


Oti.  yds. 
6. 521. 1 
4,539.3 
2, 646. 7 
1,84L7 
3.314 

102.1 

531.2 

1, 350. 6 


20,846.7 


Brush. 


Cu.yde. 
5,683.4 
5, 552. 9 
3,345.5 
2,663.4 
2,883.9 


915.7 
1,624.8 


22, 669. 6 


Financial  statement  for  work  between  Hamburg,  IlLj  and  Cap  au  Gris,  Ma,  performed 

under  contract  during  the  season  of  1893. 

Amonnt  paid  Jacob  Richtman,  including  $9,334.70  retained  percentage, 

December  31, 1893 $37,393.17 

Coet  of  local  inspection,  etc >. 1, 010. 54 

Add  for  general  superintendence  and  office  expenses 983. 14 

Add  for  use  and  deterioration  of  plant 47. 35 

Total 39,434.20 

Material  put  in  works : 

Sock cubic  yards..      20.846.7 

Brash do....      22,669.6 

Total do 43,516.3 

A^erag^e  cost  per  cubic  yard  in  place $0. 906 

CAP  AU  GRIS  TO   ILLINOIS  RIVER. 

Under  an  allotment  of  $60,000,  in  accordance  with  project  approved  by  Chief  of 
£n^neers  May  8, 1893,  a  contract,  dated  August  7, 1893,  was  entered  into  with  .James 
Sbort  for  the  construction  of  dams  and  shore  protections.  The  prices  to  be  paid  for 
material  in  placi)  are  $1.24  per  cubic  yard  for  rock  and  44  cents  per  cubic  yard  for 
bniali.     During  the  calendar  year  no  work  was  done  under  this  contract. 


ILLINOIS  RIVER  TO  MISSOURI  RIVER. 

XTnder  allotment  of  $95,000,  in  accordance  with  project  approved  May  8, 1893,  work 
^raa  carried  on  in  this  section  by  day  labor  and  use  of  Government  plant,  the  materials 
l>eiiiS  secured  by  day  labor,  by  purchase  in  open  market,  and  by  formal  contract. 

Tlie  method  of  improvement  was  the  same  as  used  in  former  years  upon  the  Upper 
Mississippi  River,  consisting  of  spur  dikes  of  rock  and  brush,  to  contract  the  chan- 
jieU  and  the  protection  of  caving  banks  with  the  same  materials. 

Operations  were  confined  to  the  vicinity  of  Piasa  Island.     A  dam  had  long  existed 
|>et^weeu  Piasa  Island  and  the  Missouri  shore,  located  there  originally  in  expectation 
of  making  a  good  channel  at  all  stages  down  Piasa  Chute.     But  the  presence  of  rock 
In    the  npper  part  of  the  chute  prevented  a  sufficient  scour,  and  eventually  a  hole 
fras   made  in  the  dam  above  mentioned,  the  low-water  navigable  channel  being 
tiixotigh  this  hole,  and  very  tortuous  and  shoal  above  and  below  it,  due  to  accumu- 
lations of  sand  induced  by  the  dam.     One  thousand  six  hundred  linear  feet  of  this 
dam  was  dredged  out.    Piasa  Chute  was  closed.    Several  wing  dams  were  built 
below^  and  above  the  site  of  the  old  dam,  and  a  considerable  amount  of  shore  was 
protected.     As  far  as  possible  the  order  of  work  was  chosen  with  a  view  to  giving 
unmediate  relief  to  navigation,  and  at  no  time  during  the  low  water  were  boats  sub- 
ject to  the  delays  and  difficulties  of  former  years.    There  was  evidence  at  the  close  of 
ox>erattonB  that  a  considerable  improvement  was  being  effectiedA)^  \>\i^  TifikN<;  ^qtcNl^. 
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Before  the  channel  in  this  vicinity  can  be  eonsideied  permanent  within  the  lines 
laid  down  on  the  present  project  map,  there  mast  be  added  an  amount  of  work  at 
least  eqnal  to  that  done  this  season. 

The  work  of  construction  extended  from  July  5  to  November  23.  The  steamer/. 
O,  Parke f  steam  launch  IrU,  and  proper  bargee,  quarter  boats,  etc.,  all  being  Gorern- 
ment  plant,  were  employed  during  tne  season. 

The  dredge  Vulcan  was  engaged  from  September  29  to  November  18  in  the  removal 
of  the  old  dam.    The  rock  thus  dredged  was  used  in  the  new  work. 

The  character  and  extent  of  the  work  done  are  shown  in  my  "  ontliue  aketcbtt 
showing  work  accomplished,"  already  transmitted  to  you,  and  in  the  following  tables: 

IMi  of  works  constructed  and  repairedy  and  of  materials  used^  during  the  season  of  1S95, 

between  Illinois  Eiver  and  Missouri  River, 


DeBigoatiou. 


Sheet  84: 

Dam  2,  shore  protection  for,  on  Missouri  side 

Dam  4 

Dam  5,  shore  protection  for,  begun , 

Dam  6 

Dam  7 

Dam  8 

Dam  9 , 

Dam  10 

Dam  11 

Dam  12 

Shore  protection  below  Portage 

Shore  protection,  Search  Island 


Total 


Dimensions. 


Length. 


Feet. 


2,000 


450 

857 

1,020 

700 

763 

190 

1,647 

3,100 

1.850 


Height 

above 

low  water 

1864. 


FtH. 


6 


6 

7.5 

7 

6 

7 

6 

6 


Haterisl. 


Rock. 


Cu.yds. 
344.3 
14,077 

217.1 
1,455 
5,667.7 
6, 88a  5 
3,396 
4,355.1 
440.4 
5. 842. 8 
11,523.2 
3,238.4 


57,445.5 


Brush. 


Ou.yds. 

1,509.7 

10,827.2 


1,757.6.. 

6,443.3 

5,020.5 

6,606.7 

3,909.1 

2,313.3 

6.5116 

4.380.3 

1,465 


50,838.3 


Pilinf. 


IM.A 


2,430 

m 


3.230 


Financial  statement  for  work  of  constructing  dams  and  revetments  between  Illinoit  Biter 
and  Missouri  Rivera  performed  by  hired  labor  during  the  season  of  1893. 

Amount  expended  in  field  during  the  calendar  year  1893 $63,220.70 

Add  retained  percentage 861.05 

64,081.75 

Deduct  for  material  on  hand  at  close  of  season $449. 50 

Deduct  for  pile-construction  work  (piles,  linear  feet,  d,230) 739. 00 


Net  cost  of  field  work 62,893.» 

Add  quota  of  general  superintendence  and  office  expenses !>  ^' ^ 

Add  for  use  and  deterioration  of  plant 5,978.S> 


Material  put  in  works : 

Rock cubic  yards..  57,4^-J 

Brush do....  50,838.3 

■Total do....  108,383.8 

Average  cost  per  cubic  yard —  ^ 

On  barges $0.33J 

For  towing  and  putting  in  place .2** 

For  general  superintendence  and  office  expenses -^ 

For  plant Ow 


Average  cost  per  cubic  yard  in  place 


.661 
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bxport  of  mb.  c.  w.  pubham,  ab8istant  enqinebr,  on  pulnt. 

Unitbd  States  Engineer  Office, 

Boek  Uland,  III,,  January  £9, 1894. 

)r:  I  have  the  honor  to  present  the  following  report  ou  the  floating  stock  or 
Mjlonj^ing  to  the  improvement  of  the  Mississippi  Kiver  between  the  month  of 

Baonn  River  and  Minneapolis  for  the  calendar  year  ending  December  31,  1893. 

•  *  *  •  •  • 

lis  report  ''good  '*  is  in  fihe  condition,  wanting  slight  repairs  or  none;  "fair'' 
)s  extensive  repairs  or  such  as  are  advisable;  ^'bi^"  should  be  condemned  or 
;.  Pieces  already  condemned  are  omitted.  The  plant  in  question  is  as  fol- 
One  large  towboat  {Coal  Bluff),  good;  3  medium-size  tow  boats  (Alert,  Fury, 
xtn),  g<KKi;  1  small  towboat  (Freddie),  good;  5  steam  launches  (Zvctay  Emily, 
Utie,  and  Iris),  good;  1  steam  launch  (Louise),  fair;  1  small  steam  launch 
ice),  fair;  3  small  naphtha  launches  (Myra,  Dart,  and  Edith),  good ;  2  dredges 
xand  rvZcaii),  good;  3  dumps,  good;  3  dumps,  fair^  2 dumps,  bad;  3  steam- 
oats,  good;  2  pile-drivers,  good;  2  pile-drivers,  fair;  4  large  quarter  boats, 
small  quarter  boats,  good;  2  small  quarter  boats,  fair;  2  large  office  boats, 
9 small  office  boats,  good;  6  large  model  barges,  fair;  44  large  barges,  good; 
)  barges,  fair;  6  large  barges,  bad;  8  small  barges,  good;  1  small  barge, 
small  barges,  bad,  and  a  large  number  of  skiffs,  loading  boats,  powder  boats, 
sashoppers-in  good  condition. 

ng  the  year,  under  projects  approved  August  9,  1892,  May  8  and  September 
3,  and  special  authorities  of  August  10,  September  10,  September  16,  1892, 

7  24,  February  13,  March  10,  March  20,  March  21,  1893,  July  27  and  August 
3,  considerable  additions  and  repairs  to  plant  were  made.    There  were  pur- 

10  barges  (110  by  24),  at  $1,600  each;  7  barges  (100  by  20),  at  $806  each :  i 
(80  by  18),  at  $540:  1  towboat  (Freddie),  at  $2,500;  1  launch  (Myra,  Daimler 
I,  at  $992;  1  launch  (Dart,  naphtha),  at  $625. 

'6  were  built  at  Keokuk  1  steam-drill  boat,  at  a  cost  of  $4,705;  4  building 
St  $1,385  each;  3  fuel  flats,  at  $1,350  each;  1  pile-driver  hull,  at  $1,400;  8  small 
boats,  at  $201  each ;  and  several  small  pieces,  such  as  magazine  and  powder 
grasshoppers,  skiffs,  etc.  There  were  built  at  La  Crosse  2  office  boats  and  1 
T  boat,  at  an  aggregate  cost  of  $1,624. 

re  were  rebuilt  2  quarter  boats  and  the  hull  of  dredge  Vulcan, 
insive  repairs  were  made  to  to  wheats  Coal  Bluff,  Alert,  Fury,  and  Vixen;  to 
les  Louise,  Elsie,  Ada,  and  Iris;  to  dredge  Phanix,  drill  boat  No.  103,  1  pile- 
,  and  2  barges.     Nominal  repairs  were  made  to  launches  Florence,   Lucia, 
,  and  Edith;  to  1  drill  boat,  1  office  boat,  1  pile-driver,  11  quarter  boats,  and 

sr  the  greater  part  of  the  construction  and  repair  work  was  done  at  the  Des 

8  Rapids  Canai  and  Dry  Dock,  under  supervision  of  Mr.  M.  Meigs,  U.  S.  civil 
Jer. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer. 
•  A.  Mackenzie, 
Cerps  of  Engineers,  V.  8,  A, 


report  of  MR.  C.   W.   DURHAM,   ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Book  Island,  III.,  July  2,  1894. 

OR:  I  have  the  honor  to  present  a  brief  preliminary  report  of  operations 
en  Missouri  River  and  Minneapolis  during  the  second  half  of  the  fiscal  year 
i;  June  30,  1894,  as  collated  from  reports  of  assistants  in  local  charge.  Full 
s  are  made  by  calendar  vears. 

^sapolis  to  St.  Paul. — In  local  charge  of  Snpt.  J.  D.  DuShane.    A  report  on  the 
'  of  1883,  made  with  the  view  of  preparing  exact  estimates  of  cost  of  locks  and 
Was  rendered  March  1, 1894.    Records  of  several  gauges  were  kept  in  May  and 
No  field  work  has  been  done  in  1894. 

W  to  Lake  Pepin. — In  local  charge  of  Sunt.  J.  D.  DuShane.    No  construction 
las  been  done  m  1894.     Some  repairs  to  plant  have  been  made. 
\i  Bar  to  Lake  Pepin. — In  local  charge  ot  Supt.  J.  D.  DuShane.    Work  in  pro- 
1  of  cutting  bankB,  under  contract  with  Jacob  Richtman,  was  resumed  June 
1,  and  earned  on  to>end  of  fiscal  year.    Two  thousand  linear  feet  of  west  bank 
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below  outlet  of  Stnrseon  Lake  were  protected,  3,100  cubic  yards  of  rock  and  2,823 
cubic  yards  of  brush  oeing  put  in  place. 

Minneiaka  to  Genoa, — In  local  charge  of  Supt.  W.  A.  Thompson.  Repairs  were 
made  to  the  plant  used  in  this  section  of  the  river.  Operations  were  resumed  in 
vicinity  of  Chimney  Rock  June  25,  1894,  and -carried  on  with  a  small  force  to  end  of 
fiscal  year. 

Genoa  to  Prairie  du  Chien. — In  local  charge  of  Supt.  W.  A.  Thompson.  Work  in 
construction  of  dams  and  shore  protections,  under  contract  with  Bigelow  &  Teu- 
dale,  was  resumed  April  2,  1894,  and  carried  on  to  May  1,  on  which  date  the  contract 
was  completed.  Dams,  with  necessary  shore  protections,  were  built,  closing  Iowa, 
McDonalds,  and  Caya  sloughs. 

Amounts  of  materials  put  in :  Rock,  5,496.9  cubic  yards ;  brush,  8,253.7  cubic  yards. 

Dubuque  to  Clinton, — In  local  charge  of  Supt.  J.  C.  McElheme.  Work  in  con8t^u^ 
tion  of  dams  and  shore  protections,  under  contract  with  Bigelow  &  Teasdale,  was 
commenced  May  3,  1894,  and  carried  on  to  end  of  fiscal  year.  A  dam-closing  cbnte 
of  Island  264,  near  Savanna,  was  built,  and  a  wiug  dam  running  out  from  Island 
266  was  commenced.  Extensive  repairs  were  made  to  closing  dam  opposite  Bellevue, 
and  the  same  was  raised  and  widened  to  permit  of  its  being  used  as  a  wagon  road. 

Amounts  of  materials  put  in:  Rock,  9,419.4  cubic  yards;  brush,  15,692.5  cubic 
yards. 

Rock  Island  Eapid». — In  local  charge  of  Supt.  J.  C.  McElheme.  The  plant  used  on 
the  rapids  was  put  in  good  repair  during  the  spring.  On  March  27,  1894,  drill  boat 
No.  103,  with  double  crew,  was  put  at  work  at  Winnebago  Chain,  and  remained 
there  until  June  7,  when  she  was  moved  to  Upper  Chain,  where  she  cootinued  opera- 
tions in  removing  rock  from  channel  until  the  close  of  the  fiscal  year  Two  thousand 
six  hundred  and  thirtv-seven  solid  cubic  yards  of  rock  were  broken  up,  and  tbe 
debris  will  be  removed  by  dredge  later  in  the  seaspn. 

Buoys  on  Rock  Island  Rapids. — The  buoys,  having  been  repaired  and  repainted,  were 
reset  June  17  to  21,  1894.  There  are  now  iS  buoys  in  the  system,  27  of  which  were 
replaced.    All  range  stakes  were  carefully  examined  and  repaired. 

Keithsburg  to  Montrose, — In  local  charge  of  Mr.  M.  Meigs,  U.  S.  civil  engineer.  Tbe 
plant  used  in  this  section  of  river  has  been  put  in  good  repair,  but  no  work  has 
been  done  in  the  field  except  the  breaking  up  of  some  patches  of  rock  near  Mont- 
rose by  drill  boat  No.  6. 

Keokuk  to  Quincy, — In  local  charge  of  Mr.  M.  Meigs,  U.  S.  civil  engineer.  Work  in 
construction  of  dams  and  shore  protections,  under  contract  with  Thompson  &,  Gray, 
was  resumed  March  23,  1894,  and  continued  until  completion  of  contract^  June  7. 
Three  thousand  three  hundred  and  twenty-five  linear  feet  of  shore  protection  were 
built  on  west  bank  below  Gregorys  Landing,  and  1,280  feet  on  east  bank  above  the 
lower  Bludsoe  Crossing.    A  wing  dam  above  the  tow-head  was  also  constructed. 

There  were  put  in  the  above-mentioned  work  12,871.9  cubic  yards  rock  and  8,721 
cubic  yards  brush.  Considerable  work  in  raising  and  strengthening  the  closing 
dams  at  Canton  and  Sinoat  chutes  wiis  performed  in  May  and  June,  partly  undeir 
agreement  with  H.  S.  Brown  and  partly  by  days'  labor. 

Improving  Quincy  Bay, — In  local  charge  of  Mr.  M.  Moigs,  U.  S.  civil  engineer.  The 
pile  bulkhead  at  Whipple  Creek,  commenced  under  contract  with  H.  8.  Brown,  Jane 
7,  1893,  was  completed  June  27,  1894.  There  were  pUt  in  place  in  1894,  3,370  linear 
feet  oak  piling,  3,174  feet  (B.  M.),  sheet  piling,  2,750  feet  (B.  M.),  waling,  and  4,771 
cubic  yards  gravel  filling.  Under  agreement  with  Mr.  Brown,  2,888  cubic  yards  of 
material  were  dredged  and  removed  from  the  channel  of  the  bay. 

Quincy  Bridge  to  Hannibal, — In  local  charge  of  Superintendent  S.  Edwards.  Con- 
structions of  dams  and  shore  protections,  under  contract  with  Patterson  Bros.,  was 
resumed  April  23,  1894,  and  carried  on  to  close  of  fiscal  year.  A  closing  dam  at 
Fabius  Island  was  constructed  and  a  similar  dam  at  Glaucus  Island  commenced. 
Four  wing  dams,  aggregating  2,600  feet  in  length,  were  built  from  Missouri  shore 
above  Glancus  Island,  and  one  wing  dam  from  Missouri  shore  above  Ortons  Island. 
Some  repairs  were  made  to  shore  protection  at  Turtle  Island. 

There  were  put  in  the  work  18,964  cubic  yards  rock  and  15,717  cubic  yards  brush. 

Quincy  to  Clarksville. — In  local  charge  of  Superintendent  S.  Edwarcla.  No  work 
has  bc<>n  done  in  the  field.  Some  repairs  to  plant  used  in  this  section  of  tbe  river 
have  been  made. 

Clarksville  to  Hamburg.— In  local  charge  of  First  Lieut.  William  V.  Jndson,  Corps 
of  Engineers.  Constructiou  of  dams  and  shore  protections,  under  contract  with 
James  Short,  was  resumed  March  24,  1894,  and  continued  until  May  26.  A  closing 
dam  at  Amaranth  Island  Chute  was  built,  and  the  Clarksville  Island  dam  was 
repaired. 

Amounts  of  material  used:  Rock,  9,186.6  cubic  yards;  brush,  7,779.2  cnbic  yards. 

Hamburg  to  Cap  au  Gris, — In  local  charge  of  First  Lieut.  William  V.  Judson,  Corps 
of  Engineers.  Construction  of  dams  and  shore  protections,  under  contract  with 
Jacob  Kichtman,  was  contiuTie^  iiom  3«sivi«ii£i  \,\^^^V^  May  5,  at  which  latter  date 
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ihe  contract  was  completed.  Repairs  were  made  to  the  dams  closing  Westport 
Chute;  one  wing  dam  and  two  closing  dams  were  completed;  21,474.1  cubic  yards 
rock  and  18,323.4  cubic  yards  brush  were  put  in  the  work. 

By  days'  labor  two  pile  dams  were  placed  in  Westport  Chute  to  diminish  the  pres- 
sore  on  the  main  closing  dam. 

Cap  au  Gris  to  mouth  of  Illinois  Biver, — In  local  charge  of  First  Liont.  William  V. 
JndaoB,  Corps  of  Engineers.  Construction  of  dams  and  shore  protections  was  in 
I  progrefls  under  contract  with  James  Short  from  April  19  to  close  of  fiscal  year.  A 
^  closing  dam  was  built  at  Masons  Chute;  one  closing  dam  was  repaired  and  two  com- 
^  menced.  A  system  of  dams  at  foot  of  Sarah  Ann  Island  was  begun. 
I  There  were  pnt  in  14,397  cubic  yards  rock  and  12,966  cubic  yards  brush. 

r  JUtftois  River  to  Missouri  Biver, — In  local  charge  of  First  Lieut.  William  Y.  Judson^ 

i       Corps  of  Engineers.    No  field  work  was  performed.    Extensive  repairs  to  the  plant 
f        used  in  this  section  of  river  were  made. 
i  Survegs. — A  continuous  detailed  survey  of  the  river  from  Savanna  to  Le  Claire,  45 

miles,  was  made,  and  the  maps  of  the  same  have  been  plotted. 
I  Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  * 

i  Assistant  Engineer, 

I  Ifig.  A.  Mackenzik, 

f  Corps  of  Engineers,  U,  S,  A. 

I  

I  


t> 
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^BPORT   ON    IMPROVEMENT    OF    THE    MISSISSIPPI    BIYEB    BETWEEN 

ST.  PAUL  AND  MINNEAPOLIS,  MINN. 

[Printed  in  Senate  Bz.  Doc.  No.  109,  Fifty-third  Congress,  aecond  Bession.] 

Wab  Department, 
Washington^  D.  0.,  June  4, 1894, 

8iB:  In  response  to  a  resolution  of  the  Senate,  dated  May  31, 1894, 
'^hich  was  concurred  in  by  the  House  of  Representatives  on  June  1, 
^^j  directing — 

That  the  Secretary  of  War  be,  and  is  hereby,  authorized  and  directed  to  transmit 
V)  the  Senate  the  reports  of  any  surveys  or  estimates  that  may  have  been  made 
^'oce  his  last  annual  report  to  Congress  with  reference  to  the  construction  of  locks 
^d  dams  in  the  Mississippi  Biver  between  the  Chicago,  St.  Paul,  Minneapolis  and 
^maha  Bail  way  bridge  at  the  city  of  St.  Paul  and  the  >  alls  of  St.  Anthony,  in  the 
State  of  Minnesota — 

I  have  the  honor  to  inclose  a  letter  from  the  Chief  of  Engineers, 

dated  the  4th  instant,  submitting  a  copy  of  a  letter  of  March  1, 1894, 

irom  Maj.  Alexander  Mackenzie,  Corps  of  Engineers,  presenting  an 

estimate  amounting  to  $2,205,159  as  the  cost  of  construction  of  4  locks 

and  3  dams  to  extend  navigation  to  the  flour  mills  at  Minneapolis. 

Very  respectftiUy, 

Daniel  S.  Lamont, 

Secretary  of  War, 
The  President  of  the  U.  S.  Senate. 


letteb  of  the  chief  of  engineers, 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  June  4,  1894, 

Sib:  I  have  the  honor  to  acknowledge  receipt  of  concurrent  resolu- 
tion which  parssed  the  Senate  May  31  and  the  House  of  Representa- 
tives June  1, 1894,  authorizing  and  directing  the  Secretary  of  War  "to 
transmit  to  the  Senate  the  reports  of  any  surveys  or  estimates  t^at 
BNa  94 106 
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may  have  been  made  since  bis  last  annual  report  to  Congress  witk 
reference  to  tbe  construction  of  locks  and  dams  in  the  Mississippi  Rivet 
between  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railroad  bridge 
at  the  city  of  St.  Paul  and  the  Falls  of  St.  Anthony,  in  the  State  o! 
Minnesota,"  and  in  answer  to  its  reference  to  this  office  for  report,! 
submit  the  accompanying  copy  of  letter  of  March  1, 1894,  from  Maj. 
Alexander  Mackenzie.  Corps  of  Engineers,  in  which  an  estimate  is  pre- 
sented amounting  to  $2,295,159  as  the  cost  of  construction  of  4  locks 
and  3  dams,  to  extend  navigation  to  the  flour  mills  at  Minneapolis. 
The  concurrent  resolution  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen,,  Chief  of  Engineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


EEPORT  of  maj.   a.  MACKENZIE,   CORPS  OF   ENGINEERS. 

United  States  Engineer  Office, 

Rock  Island^  IlL,  March  J,  1894, 

General:  By  letter  dated  Office  Chief  of  Engineers,  U.  S.  Army, 
February  15, 1893, 1  was  instructed  to  prepare  new  and  exact  estimates 
for  locks  and  dams,  in  connection  with  the  improvement  of  the  Missis- 
sippi Biver  between  St.  Paul  and  Minneapolis. 

Detailed  surveys,  including  borings,  were  made  during  the  low  water 
season  of  1893. 

Plans  for  the  locks  and  dams  considered  necessary  have  been  pre- 
pared in  sufficient  detail  to  admit  of  the  making  of  detailed  estimates 
of  cost. 

The  head  of  navigation  on  the  Mississippi  Kiver  has  heretofore  been 
considered  by  the  appropriation  acts  of  Congress  as  being  at  the  old 
steamboat  landing  below  the  Washington  avenue  bridge,  Miuneapohs. 
To  i)rovide  navigation  to  this  point  two  locks  and  dams  will  be  required. 
Lock  and  Dam  No.  1  is  placed  just  above  Minnehaha  Creek,  with  a  lift 
of  13.3  feet.  Lock  and  Dam  No.  2  is  placed  about  r,0<H)  feet  below  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  bridge,  below  Meekers 
Island,  with  a  lift  of  13.8  feet. 

To  provide  navigation  to  the  proposed  power  dam  of  the  Minneapolis 
Mill  Company,  about  3,000  feet  below  the  Falls  of  St.  Anthony,  wOl 
require  a  third  lock  and  dam,  placed  at  the  head  of  the  rapids,  about 
one-half  mile  below  the  steamboat  landing,  with  a  lift  of  10.1  feet,  and 
to  extend  navigation  to  the  flour  mills  at  Minneapolis  will  require  Lock 
No.  4,  at  the  site  of  the  above-mentioned  proposed  power  dam.  While 
Lock  No.  4  would  extend  navigation  3,000  feet  there  would  be  no  space 
for  maneuvering  boats  above  the  lock  except  such  as  would  be  aflforded 
by  a  canal  (the  tail-race  of  the  mills)  100  feet  wide.  Should  navigation 
be  extended  above  the  Washington  avenue  bridge,  two  bridges  must  be 
remodeled  and  a  third  bridge  changed  to  a  drawbridge  if  a  further 
extension  to  the  tail-race  of  the  mills  is  provided  for. 

The  locks  proposed  have  a  chamber  80  feet  wide  and  334  feet  long 
(being  of  same  dimensions  as  the  lock  of  the  Des  Moines  Rapids  Canal), 
with  5  feet  on  the  lower  miter  siU  at  low  water.  They  are  to  be  con- 
structed of  best  class  of  masonry,  according  to  most  approved  designs. 
The  dams  proposed  are  ct\\>  n?o«.^  ^XV^d  mth  riprap  rock  and  gravel, 
backed  with  gravel. 


t 
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The  foUowing  is  a  summarized  estimate  of  the  cost  of  Lock  and  Dam 

lock $396,443 

Lbniment 29,5d8 

»aiii 68,697 

and.ing  piers 11,131 

aide  piers 10,697 

516, 566 
Id  10  per  cent  for  land,  engineering,  and  contingencies 51, 656 

Total  estimate 568,222 

Summarized  estimate  of  the  cost  of  Lock  and  Dam  Xo.  2, 

Bfc $427,182 

utment- .* 29,598 

ux 62,033 

cidiiig^  piers ^«. U,  131 

i4e  piers 13,906 

543,850 
1  ID  per  cent  for  land,  engineering,  and  contingencies 54, 385 

Total  estimate 598„235 

imkAtod  cost  of  extending  navigation  from  St,  Paul  to  the  Washingtan  avenue  bridge 

at  Minneapolie  by  two  locks  and  dams  {Nos,  I  and  $), 

•k  and  I>am  No.  1 $568,222 

5k  and  r>am  No.  2 598,235 

Total 1,166,457 

To  extend  navigation  to  the  flour  mills  at  Minneapolis  requires  locks 
d  dAins  (Nob.  3  and  4): 

^imated  cost  to  Washington  avenae  bridge $1, 166, 457 

£5k  and  Dam  No.  3 538,702 

ck  Ko.  4 500,000 

Total 2,.205, 159 

Hie  construction  of  Lock  and  Dam  ISo,  2  would  in  itself  be  of  some 
nefit  to  interests  of  navigation,  as  the  river  can  be  navigated  to  the 
>e  o€  Baeh  dam  at  some  stages  when  the  upper  portion  is  unnavigable; 
it  to  secure  practical  navigation  at  all  times  to  the  Washington 
'enne  bridge  the  construction  of  Nos.  1  and  2  is  necessary. 
In  addition  to  the  lock  and  dam  construction,  an  expenditure  of, 
iproximately,  $60,000  would  probably  be  required  for  additional 
red^Dg  work  below  Minnehaha  Greek. 

Very  re8x>ectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major ^  €orp9  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


Y3- 
aCPBOYEKENT  OF  D£S  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

There  was  available  for  this  work  July  1, 1893,  the  sum  of  $2,681.45. 
hiring  the  year  two  patches  yf  rock  in  the  channel,  about  1  mile 
bove  the  guard  lock^  were  drilled  and  blasted,  and  one  gnidi!^  ^\«c  ^^8^ 
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built  OH  the  outside  of  the  channel,  about  midway  between  Mechanics 
Bock  and  the  foot  of  the  cut  at  Nashville.  In  the  accomplishment  of 
the  above-mentioned  work  the  available  funds  were  exhausted.  No 
further  appropriation  is  required  for  the  completion  of  this  improTe- 
ment  in  accordance  with  approved  project. 


Abatraot  of  appropriaiion». 


By  act  approved — 

June  23,1866 

March  2, 1867 

July  25, 1868  (allotment). . 
April  10, 1869' (allotment). 

December  23. 1869 

July  7, 1870. 

Januaryl8, 1871 

March  3, 1871 

June  10,1872 

March  3, 1873 

June  23,1874 

March  3, 1875 

August  14, 1876 


$200,000 
500,000 
300,000 
178,200 
200,000 
400,000 

341,  dbo 

250,000 
400,000 
400,000 
400,000 
480,000 
230,000 


By  act  approved — 

June  18, 1878  (allotment) 

March  3, 1879 

June  14,1880 

March  3, 1881 

By  act — 

Pasned  ^ngust  2, 1882  . . . 

Approved  July  5, 1884  ... 

Approved  August  5, 1886 

Of  August  11, 1888  ...... 

Of  September  19;  1890  ... 


162,500 
25,000 
20,000 
25,000 

30,000* 
50,000 
26,250 
35,000 
22,.000 


Total 4,574,^0 


Money  statement. 


July  1. 1893,  balance  unexpended 

June  30, 1894,  amount  expended  during  fiscal  year 


$2,681.45 
2, 681. 45 


k 


Y4. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Kapids  Canal  was  open  for  navigatioii  238  days, 
daring  which  time  there  ^passed  through  it  619  steamboats  and  312 
barges,  carrying  14,752  passengers,  43,182  tons  of  merchandise,  and 
83,650  Dashels  of  grain.  There  also  passed  through  the  canal  117,- 
360,783  feet,  B.  M.,  of  lumber,  8,612,000  feet  of  logs,  54,710,727  shingles, 
and  42-,112,416  laths. 

The  expenses  of  operating  and  caring  for  the  <'Des  Moines  Bapids 
Canal  and  Dry  Dock,"  including  dredging  and  extraordinary  repairs  to 
gates,  machinery,  and  plant,  during  the  past  year  have  been  $56,899.05. 
These  expenses  are  provided  for  by  an  indefinite  appropriation  made 
by  act  of  March  3, 1881. 

During  the  year  the  lower  lock  gates  were  substantially  repaired, 
and  those  of  the  middle  lock  were  rebuilt.    One  of  the  upper  gates  of 
the  middle  lock  was  accidentally  wrecked  and  had  to  be-  rebuilt,  the 
same  necessitating  the  closing  of  the  canal  for  about  two  weeks. 
Dredge  Ajax  and  two  dumps,  A  and  0,  were,  almost  entirely  rebuilt. 
The  booms  at  upper  and  lower  ends  of  canal  were  maintained,  and 
some  light  repairs  were  made  to  them.    The  two  lower  cribs  above  the 
guard  lock  were  rebuilt.    At  the  machine  shop  at  lower  lock  a  great 
amount  of  work  was  performed  in  building  and  repairing  machinery 
of  locks,  launches,  towboats,  and  dredges  belonging  to  the  Unit«d 
States.    A  comparatively  small  amount  of  dredging  was  done,  the 
canal  being  in  better  condition  than  formerly,  owing  to  the  large  qaan- 
tities  of  material  removed  in  the  two  previous  years. 

The  dry  dock  was  in  -constant  use,  and  at  times  when  not  required 
for  repairs  to  portions  ot  tAit^  QcQ.Ne»Y«Haieut  plant  boats  and  barges 
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belonging  to  private  parties  have  been  docked  and  repaired.  The 
dockage  fees  collected  from  private  parties  daring  the  fiscal  year 
amoanted  to  $118.75. 

Ahatraci  of  appropriations. 
By  act  approved — 

April  30,  1878 $7,500.00 

June  18,1878  (allotment) 32,500.00 

March  3, 1879 40,000.00 

June  14,  1880 30,000.00 

March  3, 1881,  for  fiscal  year  ending — 

Jane  30, 1882 45,000.00 

June  30, 1883 75,000.00 

June  30, 1884 47,000.00 

June  30, 1885 40,500.00 

Jnne30, 1886 43,000.00 

June  30, 1887 , 44,000.00 

June  30, 1888 42,000.00 

June  30, 1889 A 39,000.00 

June  30, 1890 43,837.97 

June  30, 1891 43,995.80 

June  30, 1892 44,000.00 

June  30, 1893 58,000.00 

June  30, 1894 56,652.49 

Total 731,986.26 

Money  statefnenU 

July  1,  1893,  halance  on  hand $975.67 

Jnne  90,  1894,  amount  drawn  from  Treasury  under  indefinite 

appropriation $63,000.00 

June  90, 1894,  amount  called  for  but  not  received 3, 652. 49 

56,652.49 

57,628.16 

June  30,  1894,  amount  expended  during  fiscal  year 55, 356. 48 

Jnne  30, 1894,  balance  on  hand 2,271.68 

July  1,  1894,  outstanding  liabilities 3, 170,73 


LAst  of  tt99eU  docked  at  the  dry  dock  at  the  Des  Moines  Rapids  Canal  during  the  fiscal 

year  ending  June  30, 1894, 


'A 


DesSgnation. 


Dredge  Valcan 

VlMilTerNo.  68 

rUilTo.  50 

yi«tl5o.44 

FUtNo.M 

T\itNo.79 

^.  8.  iteamer  Lily 

JriUbwitNo.S*. 

nie4iiTerNo.33* 

WatH 

^«u  Bluff 

5|«iJ*iBglH>at28* 

BtiJdingbwitai* 

BnildingboatSS* 

S»^lUf52 

g»^  flat  54 

WboatKo.  2 


Date  of 

entering 

dock. 


1893. 
July 
July 
July 
July 
July 
July 
July 


1 
7 
11 
19 
19 
22 
25 


Aag.  12 
Aug.  18 
Sept.    9 


S^PboatNo.6. 
fE5«ttg  boat  38 
'^bort  Xo.5. 


Sept.  28 
Sept.  29 
Oct.  3 
Oct.     3 


Date  of 

leaving 

dock. 


1893. 
July  7 
July  11 
Aug.  18 
July  22 
July  22 
July  25 
July  25 
Aug.  8 
Aug.  8 
Aug.  18 
Aug.  21 
Sept.  17 
Sept.  12 
Sept.  21 
Sept.  28 
Oct.  3 
Nov 
Oct. 
Oct. 
Oct. 

Got: 


15 
24 
26 
7 
24 


Designation. 


6  pontoons  * , 

2  pontoons 

Pipe  boat  No.  2 

Suction  dredge  14 

Pile-driver  33 

Steamer  General  Barnard . 

Launch  Freddie 

Dredge  A,lax , 

Flat  No.  52 

Pile-driver  58 

Dump  boats  A  and  C 


Barges  60,  61,  87,  and  89 
Launch  Stella 


Date  of 

entering 

dock. 


1893. 


Oct.  16 
Oct.  24 
Oct.  24 
Oct.  16 
Oct.  28 
Nov.  8 
Nov.  15 
Nov.  15 
Nov.  15 
Nov.  19 


Nov. 
Nov. 


19 
19 


Lannch  Edith |  Nov.  19 

Lower  Lock  Bulkhead  • ! 

Quarter  boat  No.  11  * 


1894. 


Date  of 

leaving 

dock. 


*  Built  in  dock. 


Bargee  Nos.  62  and  68 '/M^m.  7d 

1  Belongs  to  private  parties.  \  ^tAM  Vn  ^w^Y. 


1893. 

Oct.  16 

Oct.  24 

Oct.  26 

Oct.  26 

Oct.  24 

Nov.  8 

Nov.  15 

Nov.    18 
Nov.    18 

C) 
1894. 

Mar.    29 

Mar.    24 

Mar.    24 

1893. 
Nov.    18 

1894. 
Mar.    30 
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Liet  of  ve98el9  docked  at  the  dry  dock  at  the  Dea  Moines  Bapids  Canal,  eic.— Contiaied. 


Deaignation. 


Pile-driver  No.  104.... 

I>ump  boat  B 

Pnmp  boat  D 

Damp  boftt  4 

Flat  No.  26 

Lower  Lock  Bulkhead 
Steamer  Gem  City  t  . . . 

Damp  boat  No.  4 

17.  S.  steamer  Patrol  . . 

Damp  boat  No.  2 

Survey  boat  Illinois. . . 

Barge  Cai&ey 

Laanch  Louise  t 


Date  of 

entering 

dock. 


1894. 
Mar.  29 
Mar.  29 
Mar.  29 
May  19 
May  19 
May  19 
May  23 
Mav  25 
May  25 
May  31 
May  31 
May  31 


Date  of 

leaving 

dock. 

1894. 

Apr.    3 

Apr.    3 

Apr.    3 
May  23 

(*) 

(•) 

May  25 

May  31 

June   8 

June   5 

June  5 

June   5 

May  81 

DesignatioiL. 


Qoarter  boat  No.  71 : 

Coal  flat  I.. 

FlatF 

Steamer  J.  6.  Parke . 

FlatNo.44 

FlatNo.  116 

CoalflatK 

Dump  boat  No.  5 

Damp  boat  No.  6 

Flat  No.  43 

Lighter  No.  99 

FlatNo.  79 


Date  of  I  Bateflf 

entering    leaThK 

dock.    I    dock. 


1891. 


Jane 
June 
Jone 
Jane 
June 
Jane 
Jnne 
June 
Jnne 
June 
Jane 


5 
5 
8 
12 
12 
12 
15 
IS 
15 
15 
15 


104. 
Ap.  27 
Jnse  8 
June  3 
June!  IS 
June  U 
Jane  15 
Jane  IJ 


() 
() 
() 


*  Wrecked. 


t  Belongs  to  private  parties. 


:  Built  in  dock. 


^  Still  in  dock. 


Table  ehowing  the  amount  of  material  removed  from  the  Dee  Moinee  Rapide  Carnal  fron 

June  SO  J  1878  f  to  June  SO,  1894> 


Fiscal  year. 


1679. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1B94. 


Grand  total. 


Removed 
by  United 

Stotes 
dredges. 


Hemoveil 
by  teaoks. 


Cu.  yda. 

8,700 

26.496 

9.003 

18, 031 

22,717 

52,616 

38,097 

65, 970 

•  78,  537 

47,  833 

86,278 

23,830 

46,751 

149,  618 

113,  954 

58,025 


Cu.  yds. 


1,228 


Removed 

by 

contract. 


Ou.yds. 


U.5S3 


40,758 
00,g58 


Total. 


On.  yd*. 

ft,  700 
39,277 

9,003 
97,781 
113.  US 
S2.«l« 
38,097 
65,979 
78.537 
47,3SI 
86.278 
23,8V 

ift.151 
149.  m 
113.134 

56.  OSS 


999.353 


In  addition  to  the  above  there  have  been  removed  from  the  head  of  the  channel  at 
Montrose,  during  the  liscal  years  ending  June  30,  1883, 1884,  and  1885,  16,643,  25,315, 
and  6,007  cubic  yards  of  material,  respectively;  total,  47,965. 

JSxpenditurea  for  operating  and  care  of  Dee  Moines  Bapide  Canal  for  fiscal  year  ending 

June  30 f  1894, 


Office  and  administration. 


Month. 


1893. 

July 

Aucust  — 
September . 

October 

November . 
December  , 

1894. 

January . . . 
February . . 

March 

April 

M«y 

Jjme 

Total 


Salaries.    Supplies. 


$375.00 
375.00 
420. 00 
420.00 
420.00 
500.00 


500.00 
500.00 
500.00 
375.00 
375.  00 
875.00 


$11.55 

16.25 

12.15 

8.65 

4.00 

1.25 


9.50 

5.40 

1.25 

31.70 


20.01 


Miscel- 
laneous. 


$2.87 
37.85 
120.30 
74.88 
16.08 
61.50 


81. 6i 
43.72 
126.20 
60.67 
e6.80 
49.55 


Total. 


$388.92 
429.10 
552.45 
503.53 
470.06 
562.75 


541.14 
549.12 
627.45 
457.37 
441.80 
444.56 


Canal  and  locks. 


Labor. 

Suppliea. 

$1,775.00 

$255.27 

1, 775. 00 

78.60 

1, 703. 00 

170.  «2 

1, 730. 00 

180.97 

1,734.00 

101. 15 

l,8b8.83 

9.10 

1, 291. 00 

4.40 

Carrcint 
repairs. 


TotaL 


1,305.00 
1,488.38 
1.821.00 
1, 841. 00 
1, 819. 00 


5, 135. 00  I      121. 11  \     111.  W  \  VW^.^  \  '^>'»R.«> 


\     lU.W  \  VWi,^  y 


92 
346.28 


634.38 
2,286.24 
2,806.21 


1,502.73 
2,071.74 

454.flf7 
1.521.77 

107.00 
40.10 


|S,3SD.7f 
2.199.88 
2,757.5S 
2.545.31 
4,121.39 
4,117.6i 


2, 

8, 
1, 

3, 

2. 
2. 


37&74 
•IS.  21 


12,974.85  <  34.207.51 
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tpenditurea  far  operating  and  care  of  Dee  Moines  Bapids  Canal,  etc. — Continned. 


Month. 


1893. 


18t... 

mber 
«r... 
ober. 
Dber.. 


1894. 


ry.. 

aiy 


Total. 


Dredging  c«nal. 


Labor. 


1626.50 


59.16 


256.00 
1, 458. 00 
1.550.00 
2, 770. 15 


6,719.81 


Sappliea. 


1213.79 


55.37 


16.15 
535.56 
671  99 
734.65 


2, 227. 41 


Current 
repairs. 


$201. 33 
8.86 


56.74 
1, 069. 97 


168.43 
1, 357.  84 

408.44 
1, 515. 12 
2. 604. 24 

325.05 


7,716.02 


Total. 


I 


$1,041.62 
8.86 


171.27 
1,069.97 


168.43 
1, 357. 84 

680.59 
3, 508.  68 
4, 826. 23 
3, 829. 75 


16,663.24 


Grand 
total. 


$3, 781. 33 
2,637.84 
3, 309. 97 
3, 048.  89 
4, 762. 74 
5,  750.  36 


3, 507. 70 
6, 283.  70 
3. 251. 33 
7,  512. 67 
7,  354. 36 
6,698.16 


56,899.05 


irative  expenditures  for  operating  and  care  of  Des  Moines  Rapids.  Canal  for  the 

fiscal  years  1882-1894, 


Oifice  and  admiuiHtration. 

Canal  and  locks. 

'ear. 

Salaries. 

Q„^^n^„  i    Miacel- 
Supplies,  la^eous. 

Total. 

Labor. 

Supplies.    Kepaira. 

Total. 

$3, 710. 00 
4,821.12 
5. 045. 22 
5,015.00 
5.225.00 
4, 375. 00 
4,  ¥70.  00 
3.750.00 
4, 425. 00 
5, 175. 00 
4,495.00 
5,720.00 
5,136.00 

$161.60 
289.86 
209.12 
245.31 
200.12 

85.19 
154.04 

26.80 
120.84 
162.76 
156.04 
137.13 
121.71 

$550.62 
449.52 
665.62 
573.88 
432. 10 
424.48 
481.70 
318.82 
238.03 
113.38 
210.  75 
138.73 
711.66 

$4, 422. 31 
5, 560.  50 
5, 519. 96 
5, 8.34. 19 
5,866.22 
4, 884. 67 
5.  505. 74 
4, 095. 62 
4,783.87 
5, 451. 14 
4,  861. 79 
5,905.86 
5,968.27 

$21, 122. 70 
25,813.40 
17, 654. 23 

17. 615. 97 
17.731.76 
18,326.23 
16,  892. 82 
17. 241. 79 
18, 245. 07 
18, 785. 73 

18. 099. 98 
17, 464. 67 
10, 585. 65 

$1,654.06     $1,946.03 
2,216.87       a.  203.01 

$24, 722. 79 
31,  233.  28 

4,344.51 
1, 995.  92 
2, 226. 23 
2, 752. 80 
1,942.94 
2.277.97 
2, 376. 55 
2. 725.  27 
1,  612.  98 
2, 162.  64 
1. 707. 04 

1,291.20 
5.  237. 88 
5.  652. 87 
3, 775.  59 
7, 972. 29 
3.689.20 
7, 848. 88 

11,863.31 
5, 012. 20 
6, 8*22. 35 

12.974.85 

23.  289. 94 
24;  849. 77 

-*-•*• 

25, 610. 86 
24,854.62 

26,  803.  05 
23,208.96 
28, 470. 50 
33. 374.  31 
24,  725. 16 
26,449.66 
34, 267. 54 

Dredging  canal. 


Labor.     I    Supplies.  ,    Repairs. 


$2,340.43 
4, 765. 93 
7,485.45 

3.  353. 12 

4.  984. 55 
6, 149. 45 
5, 064.  77 
5,573.56 

.  3, 196. 58 
3, 563. 51 

11, 333. 23 
8, 712. 77 
6,719.81 


$572. 09 
1, 538. 80 
4, 789. 32 
8,580.60 
3, 017. 49 
3,810.12 
2,  267. 62 
3, 528.  06 
1,  260. 78 
1, 906.  63 
6, 370.  52 
4, 481.  53 
2, 227. 41 


$846.58 
598.04 
1, 262.  02 
1, 888.  73 
3, 530. 41 
2, 453. 98 
1,  808.  85 
2, 479. 17 
6,284.07 
702.61 
4, 250. 47 
5,464.30 
7, 716. 02 


Contract. 


$14, 080. 30 
30,666.17 


Total. 


Miscel- 
laneous. 


$17, 839. 49 
37, 568. 94 
13, 536. 79 
13,822.54 
11, 532. 45 
12,413.55 

9, 161. 24 
11,580.79 
10,741.43 

6, 172, 75 
21,  963. 22 
18, 668. 60 
16,  663. 24 


$68.75 

3,  504.  07 

536. 73 


1, 327. 32 


Grand 
total. 


$47,053.34 
77, 928.  79 
43, 283. 42 
44,506.50 
43. 009. 53 
42, 152. 84 
42,  802. 35 
38, 885. 37 
43. 995. 80 
44, 998. 20 
51, 650. 17 
51, 104. 12 
56,899.05 
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Traffic  titatement  of  the  Dea  Moines  Rapids  Canal  for  the  fiscal  year  ending  June  SO,  2S34. 


Month. 


1893. 

Jnly  ...... 

August  . . . 
September 
October . . . 
November . 

18M. 

March  .... 

April 

May 

June 

ToUl.. 


< 

Boats 

BoaU 

up. 

down. 

81 

55 

47 

47 

24 

31 

25 

23 

9 

4 

7 

5 

36 

19 

77 

21 

72 

36 

378 

241 

Barges 
up  and 
down. 


Su»h. 
9,885 
7,500 


Lumber. 


Ton* 

7,772 

2,908 

927i    1,905;  30,313.831 
l,200i i  25,825,760 

120 1,290,0001 


Feet. 
24. 135, 647 
27.874,885 


5.085 
11,545 
10,027 

3,598 


42,570 
21,790 


43,182  88,650 


1.427.660 
2,083,000 
4,010,000 


117, 360. 783 


Logs,    j  Shingles,  j     Lath.    ^^ 

'lock. 


FeH. 


3,863.000 


Number, 

9.290,422 

14, 718, 100 

2, 750, 000112, 107, 025;i0, 129. 650 

15,491,680  8,719,855, 

290,m 


XuwAer. ! 

10.998,210 

8, 779.  OfiO: 


m 
» 

157 

n 


1.000,000 
1.000,000 


; u 

578,500'  1.375,850  233 

2,225,000  1,020,000^  1» 

300.000.     800,0001  ]» 


8, 612, 000,54, 710, 727.42, 112,415|  1,3N 


Comparative  traffic  statement  showing  the  total  tr<^fflc  that  has  passed  throtigk  ike  csnii 

since  its  opening  in  1877,  hg  fiscal  years  ending  June  SO. 


fiscal 
year. 


1678. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 


Steam- 
boats. 


670 
802 
967 
840 
760 

1,107 
913 
889 
784 
990 
595 

1,022 
024 
878 
577 
670 
619 


Barges, 


548 
454 
651 
276 
444 
705 
245 
160 
218 
818 
235 
288 
477 
357 
191 
234 
312 


Mer- 
___.  ,  chan- 
««"•      dise. 


PasseU' 


5.088 
13,231 
10.003 

8,588 

9,192 
13, 057 
13,065 
22,221 
20. 797 

8,330 
22,880 
14. 529 
15,801 
10,260 
10.846 
14, 752 


Tons. 
53,346 
64,658 
78,980 
44,962 
29,043 
43,359 
54,215 
54,120 
56,001 
52, 815 
33.160 
50,008 
71, 453 
45, 217 
12,228 
33,318 
43, 182 


Grain. 


Bwthels. 
737, 415 
2, 192, 642 
2,197,469 
1, 154, 092 
781, 817 
729, 174 
470,580 
776, 432 
465,681 
366, 432 
143, 037 
381,559 
397, 788 
364, 878 
63,210 
53,257 
83,650 


Lumber. 


Feet. 

25.000,000 

33, 347, 612 

21. 832, 476 

52, 256. 235 

17,150,011 

13, 003. 325 

57. 018. 151 

43. 119, 797 

22,760.823 

178, 754, 876 

166, 827, 752 

118, 508, 045 

146, 078, 329 

193, 358, 089 

140, 654, 084 

80. 190. 519 

117, 360. 783 


Logs. 


Feet. 


Lath,     i  Shingles. 


Lock- 
age It 
ooe 
lock. 


8, 086, 000 

13,160,960 

11, 013, 410, 

4, 475, 000 

1, 040, 000 

9, 399, 764 

2, 779, 670 

3, 195. 360 

24,827,000; 

34, 505, 000 

26. 333. 320 

26, 689, 3001 

37, 176, 150; 

24, 514, 000 

16, 350, 200 

8, 612, 000 


Number. 

4,000,000 

8.721,796 
27, 863, 640 
11. 657, 655 

3,112,825 
11,558,000 
15, 924, 645 
13.473,205 

4, 302, 800 
19.961.781 
83. 642. 450 
50,221.099 
44,316,167 
59. 350. 595 
39, 476. 926 
29, 121, 020 
54. 710,  727 


Si 


yumbtr. 

3. 700. 000' 
11,749,0001,564 
3O,651.000lHW 
15. 09],  000  in 

4,885.250 

4,435,000 
25,182,250 
25,018,750 

8,253,000 
90.450,922 
49,84«,840 
37,413,810 
73,540,370 
87.250,090 
61,141.137 
28,80S,»0 


42,112,415 


2,3e 

1,3S3 
1,98 

755 
ITIT 
l'« 
LMl 
1.8fl 
l,l» 
1,83 

inn 

1.W 


Dates  of  opening  and  closing  of  canal  for  all  years  since  its  opening  to  navigniio*' 


Year. 


1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 


Canal 
opened. 


Aug.  22 
Mar.  8 
Mar.  17 
Mar.  8 
Apr.  16 
May  6 
Apr.  13 
Apr.  1 
Apr.  1 
Apr.  1 
Mar.  28 
Mar.  29 
Mar.  18 
Apr. 
Apr. 
Apr. 
Apr. 


Mar.  21 


Canal 
closed. 


Doc.  10 

Nov.  28 

Dec.  9 

Nov.  19 

Oct.  17 

Nov.  25 

Dec.  6 

Nov.  23 

Nov.  24 

Nov.  21 

Nov.  23 

Nov.  22 

Nov.  23 

Nov.  20 

Nov.  21 

Nov.  23 

Nov.  15 


River 
opened. 


Feb. 

Opon. 

Mar. 

Jan. 

Mar. 

Open. 

Mar. 

Mar. 

Mar. 

Mar. 

Feb. 

Mar. 

Mar. 

Jan. 

Open. 

Feb. 

Mar. 

Mar. 


17 

6 

5 

25 

"i" 

15 
14 
15 
11 
1 
3 
28 

■   a   • 

2 

10 
1 


River 
closed. 


Deo.  12 
Deo.  20 
Dec.  26 
Deo.  8 
No  close. 
Deo.  15 
Dec 
Deo. 
Dec. 
Dec. 
Dec. 
No  close 
Feb.  24 
Jan.  21 
No  close. 
Deo.  23 
Dec.      4 


27 
30 
14 
2 
21 


Highest  water. 


Feb.  — 
June  11 
June  2 
June  29 
Oct.  29 
Apr.  25 
May  8 
Mar.  31 
Mar.  15 
May  6 
Feb.  12 
May  16 
Feb.  26 
June  30 
Mar.  20 
June  30 
May  15 
June    3 


Feet. 
20.55 
12.05 
8.45 
17.50 
18.95 
L^OO 
15.45 
16.80 
12.80 
15.95 
1L60 
19.65 
10.75 
12.60 
10.80 
19.25 
14.85 
11.35 


LowMt  water 


Sept 

Sept 

Oct. 

Aug. 

Aug. 

Oct 

Sept 

Aug. 

Nov. 

Dec. 

Nov. 

Deo. 

Dec 

Jan. 

Nov. 

Dec 

Nov. 


22 

4 

24 

29 

5 

22 

25 

30 

1 

28 
» 
5 
8 
30 
18 
20 


i.^ 
1.45 
I.* 
2.«6 
2.75 

to 

2.  go 

3.40 

0» 
0.00 

-4).7» 
^14« 
^l.» 
^.» 


APPENDIX   Y — ^REPORT   OF   UJtJOU   MACKENZIE.      '     1689 

report  of  mr.  m.  mbigs,  u.  6.  civil  engineer. 

United  States  Engineer  Office, 

Keokuky  Iowa,  July  i,  1894, 

i:  I  have  the  honor  to  Babmit  the  following  report  on  ''operating  and  cnre 
foines  Rapids  Canal  and  Dry  Dock ''  for  the  iiscal  year  ending  Juno  30, 1894. 
&nal  was  open  for  navigation  238  days  and  closed  127.  A  few  boats  were 
irongh  after  the  regular  closing  of  the  canal,  the  gates  being  oj)erated  by  hand, 
high  water  occurred  during  the  year,  the  highest  stage,  which  was  reached 
15,  being  14.85  feet  above  low  water  of  1864.  From  April  1  to  June  30  there 
kkL  stage  of  water  for  boats  to  run  outside  of  the  canal,  and  in  consequence 
ic  statement  shows  proportional  reduction  in  volume.  The  canal  was  closed 
Br  15,  1893,  and  opened  March  21,  1894. 

f  to  gate9,  machinery,  and  buildings. — During  the  winter  months  a  cracked 
c  cylinder  was  removed  from  the  northeast  tower  at  the  lower  lock  and 
by  a  new  one.  Some  broken  pipe  behind  the  upper  outside  wing  wall  of 
ck  was  replaced.  The  repairs  to  the  pipe  were  costly,  as  the  breaks  were 
me  16  feet  below  the  surface  of  the  spround,  and  there  was  much  water  to 
with.  Soon  after  closing  the  canal  in  1893,  a  cofferdam  or  bulkhead  was 
elow  the  lower  gates  of  the  lower  lock,  and  the  lock  was  pumped  out  by 
ion  dredge.  A  careful  examination  of  the  culverts  and  gates  below  water 
ved  them  to  be  in  better  condition  than  was  expected.  A  few  leaks  in  the 
walls  and  invert  were  cemented  up.  Several  broken  wicket  gates  were 
,  and  one  new  culvert  gate  was  put  m  on  the  discharge  culvert  at  outside  of 
iThere  badly  worn,  the  slides  on  which  the  culvert  gates  work  were  repaired 
opening  and  closing  sheaves  under  the  upper  gates  were  put  in  good  order, 
ing  the  length  of  time  this  lock  has  been  in  ox)eration  (seventeen  years)  the 
vere  trifling  in  amount. 

ilkhead  used  for  closing  the  lower  end  of  the  lock  was  of  a  rather  novel  con  • 
1,  consisting  of  what  is  known  as  a  ''horse  dam,''  covered  by  a  canvas  sheet, 
de  the  water.  The  construction  proved  to  bo  excellently  adapted  to  its  pur- 
he  amount  of  leakage  was  extremely  small,  and  the  dam  was  placed  and 
.  in  a  fraction  of  the  time  required  to  build  a  regular  plank-and-gravel  dam. 
material^  timber,  and  canvas  were  practically  uninjured,  and  have  since 
id  in  various  repairs  to  barges,  dump  boats,  etc.  The  bulkhead  withstood  a 
12  feet,  and  under  this  pressure  leaked  about  as  much  as  one  man  could  pump 
and  pump. 

» middle  lock  all  four  gates  were  completely  rebuilt,  except  the  four  bottom 
of  each  gate,  which  were  found  to  be  practically  as  good  as  new.  The  tim- 
1  in  the  rebuilding  of  the  gates  was  Oregon  fir,  a  class  of  timber  coming 
to  use  in  this  part  of  the  country  where  long  timbers  are  reouired.  The 
9  remarkably  sound,  free  from  knots  and  weak  places,  and  is  known  to  be 
'able.  Besides  rebuilding  the  main  gates  a  large  amount  of  repairs  was 
the  culvert  gates  and  wicket  gates  of  the  lock.  One  of  the  aluminum  bronze 
broke  at  the  lower  outside  column  and.  was  replaced. 

ril  1  a  tow  of  six  barges,  loaded  with  ties,  broke  loose  above  the  middle 
lie  the  lock  was  filling,  and  rammed  the  gates,  completely  destroying  one 
I  breaking  a  few  timbers  of  the  other.  Three  of  the  barges  sank  above  the 
hich  greatly  added  to  the  difficidty  of  repairing  them,  as  the  barges  had  to 
1  and  removed  before  anything  could  be  done  in  the  way  of  replacing  the 
^ate.  It  took  nearly  a  week  to  raise  the  barges,  transfer  the  ties,  and  get 
out  of  the  canal.  The  water  was  let  out  of  the  upper  level  during  the  night 
bb,  and  repairs  were  begun  the  next  morning.  The  two  electric  Tamps  used 
ing  the  lock  were  suspended  each  side  of  the  broken  gate.  A  derrick  was 
nd  the  men  worked  in  two  shifts,  night  and  day,  until  the  repairs  were  com- 
The  finished  gate  was  swung  the  evening  of  April  13.  The  work  was 
facilitated  by  having  on  hand  all  the  large  timber  wanted,  without  which 
)re  time  would  have  been  required.  It  may  be  noted  that  had  these  gates 
ron,  the  time  required  to  get  the  material  together  and  erect  the  gate  would 
f  have  been  much  greater. 

'8  to  plant. — The  dredge  Phcenix  and  towboat  Vixen  received  small  repairs, 
k  large  number  of  dump  boats  used  in  the  dredging  operations.  The  canal 
ijax  was  put  in  the  dry  dock  at  the  close  of  navigation  in  1893  and  wrecked, 
ull  and  cabin  complete  have  been  built  for  her,  and  the  machinery  trans- 

>  the  new  hull.  It  is  expected  that  she  will  be  ready  for  use  early  m  July, 
dge  has  served  continuously  for  seventeen  years,  and  has  done  excellent 

Very  little  change  was  made  in  the  design,  as  it  has  worked  admirably, 
re  box  and  new  fines  were  put  in  the  boiler,  and  the  machinery  was  generally 
led.  Canal  dump  boats  A  and  C  are  in  process  of  rebuilding.  One  of  them 
jT  finished  and  the  other  well  advanced.    These  boatA  ttce  \0  ^QdiT%  c\<\,  ^\A 

>  far  gone  for  ordinary  repairs. 


1 
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Booms  above  and  below  the  canal. — Two  broken  chains  on  tke  lower  lock  boom  ven 
repaired  with  the  help  of  a  diver.  The  boom  above  the  guard  lock  haa  becoiM 
water-logged,  and  will  have  to  be  docked  next  winter,  the  mad  removed  from  ita 
interior,  and  repairH  made  to  it. 

Cribs  above  the  guard  lock. — The  two  lower  cribs  above  the  gnard  lock,  bmUori^- 
nally  of  3-inch  plank,  were  completely  rebnilt  during  September,  1893.  TheMcnte 
were  13  years  old. 

Beloic  tke  lower  lock. — In  September,  1893,  the  lower  section  of  the  boom  wm 
removed,  to  permit  tbe  Keokuk  Water  Works  Company  to  extend  its  pipe  oat  into 
the  channel,  it  being  the  opinion  of  many  that  the  boom  cut  off  the  supply  of  pan 
water.  Tbe  new  drill  boat  No.  6,  was  loaned  the  company  for  three  days  todrill  isd 
break  the  rock  underlying  the  boom,  so  that  the  pipe  could  be  laid  in  a  trench be]ow 
grade.  The  pipe  was  successfully  laid  by  divers  employed  for  the  purpoM,  tlM 
broken  rock  having  been  first  removed  by  dredging,  and  it  is  thought  no  interfeicnM 
between  the  boom  and  pipe  will  ensue,  as  all  stone  was  carefully  removed  from  both 
sides  of  the  cut  in  which  the  pipe  lies. 

Machine  shop  at  the  lower  lo<^k. — During  the  year  the  machine  shop  has  been  in  con- 
stant requisition,  especiallv  during  the  winter  months.  The  machine^hop  boiler, 
now  20  years  old,  received  a  new  forward  head  and  a  new  set  of  flues.  A  lery 
great  amount  of  work  has  been  done  to  the  plant  belonging  to  the  canal  »od  i 
steamers  and  dredges  belonging  to  the  general  appropriation.  Two  small  dynuDOS 
were  built,  and  also  two  electric  engines.  The  engines  of  towboat  Mac  wero  reboilt, 
and  a  new  shaft,  etc.,  built  for  the  launch  Louise,  all  the  machinery  of  these  botti 
being  thoroughly  overhauled.  A  new  cylinder  was  fitted  for  the  lower-lock  nortk- 
east  tower.  AH  repairs  to  the  middle  lock  and  lower  lock  gates  were  cared  for.  Tbe 
machinery  of  dredge  Jjcu  was  repaired  and  put  in  the  new  hull  built  for  her;  alM 
a  new  engine  built  for  drill  boat  No.  6  and  dynamo  and  engine  set  up. 

Dredging  canal. — During  the  season  of  high  water,  while  it  was  possible  to  tftki 
material  on  the  rapids,  dredging  has  been  carried  on  with  one  dredge  working  dooUfl 
shifts.  From  July  1  to  11, 1893,  dredge  Jjax  and  towboat  Vixen  were  employed, ui 
from  April  1  to  June  13,  1894,  dredge  Phwnix  and  towboat  Vixen.  On  April  13  the 
Phcpnix  was  transferred  to  work  on  the  Des  Moines  Rapids  and  the  Fizes  to  work 
on  the  general  improvement  of  the  river  in  the  vicinity  of  Canton,  Mo. 

The  dredging  was  done  mostly  about  the  mouths  of  the  two  creeks  disehirging 
into  the  canal.  The  lower  and  middle  locks  were  cleaned  out  and  some  dndgioi 
done  at  the  lower  entrance  to  the  canal. 

During  the  fiscal  year  there  have  been  removed  as  follows : 

From  the  upper  level cubic  yards. .  50,042.® 

From  the  lower  level do 1,406.1^ 

From  below  lower  lock do 6,577.15 

Total do....  58,0S4.« 

The  advantage  of  working  two  shifts  on  the  dredge  appears  each  year  more  mui* 
fest.  Not  only  does  the  night  crew  usually  take  out  more  material  per  week,  bait 
healthy  competition  between  the  two  crews  tends  to  give  interest  to  the  work  aad 
incresise  the  average  output. 

Operating  dry  (/ocA.— The  dry  dock  has  been  very  actively  employed  during  tbe 
whole  past  year.    A  small  sawmill  plant  was  put  in.     A  circular-saw  machine  wis 
built  at  the  lower-lock  machine  shop,  and  a  band  saw  of  the  Fay  and  Egan  Company 
make  was  purchased.    These  machines  have  been  very  useful.     The  cradle  timbeit 
of  the  dock  have  been  extended  to  the  full  length  of  the  dock,  adding  some  40 
feet  of  available  space  for  docking  boats.    A  very  large  amount  of  work  has  been 
done  repairing  the  canal  property  and  boats  belonging  to  the  general  improvement 
plant.    The  following  is  a  partial  list  of  boats  constructed  and  repaired : 

Built.— One  suction  dredge  (100  by  20  feet) ;  8  pontons  (for  carrying  disoharse pipe 
of  suction  dredge),  14  by  32  feet;  1  pile-driver  hull  and  leaders;  3  coal  flats;  6  office 
boats  ( 12  by  32  feet) ;  1  hull  and  cabin  for  dredge  Ajax  ;  2  quarter  boats  (20  by  72  feet) ; 
1  hull  for  quarter  boat;  1  hull  and  cabin  for  launch  Louxae]  11  large  skifb  (24  toX 
feet  long). 

Rebuilt.— Tvfo  dump  boats;  6  model  barges. 

Repaired.— Onf^  launch  {Mac),  heavy  repairs.  Nominal  repairs  were  made  toU 
barges,  7  towboats,  2  dredges,  and  2  pile-drivers. 

Commenced. — One  quarter  boat  (20  by  72  feet). 

Completed.— Four  building  boats;  1  drill  boat;  1  powder  boat:  1  magazine  boat. 

During  the  past  year  I  have  been  ablv  assisted  by  Mr.  John  »•  Carpenter,  aetinj 
superintendent,  and  Mr.  O.  S.  Willey,  clerk. 

Very  respectfully,  your  obedient  servant, 

M.   IfXXGS, 

Maj.  A.  Mackknzie, 

Corps  of  Engineers,  U.  S,  A, 
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Y5. 

OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVEMENT,  ILLINOIS. 

The  act  of  Congress  of  September  19,  1890,  aatborized  the  city  of 
ialeua  to  continae  and  complete  the  improvement  of  the  Galena  River 
torn  a  point  800  feet  below  the  customhoase  at  Galena  to  the  Missis- 
ippi  River.  In  carrying  out  the  provisions  of  the  act  the  city  was 
rathorized  to  construct  a  dam  rising  not  more  than  12  feet  above  low 
rater,  with  a  lock  not  less  than  280  feet  long  and  52  feet  wide.  In  cou- 
dderation  of  said  improvements  the  United  States  promised  to  ])ay 
^00,000 when  a  channel  had  been  opened  and  maintained  for  navigation 
)ne  season  to  a  depth  of  at  least  3  feet  and  of  a  width  sul!icient  to  aceoiii- 
nodate  any  rafb  or  boat  that  could  pass  through  the  lock.  The  Secretary 
)f  War  was  authorized  and  directed  to  draw  his  warrant  on  the  Treas- 
irerof  the  United  States  in  favor  of  the  city  of  Galena,  or  its  repre- 
sentatives, on  the  receipt  of  a  certificate  from  the  collector  of  the  port 
)f  Galena  and  the  local  inspectors  of  steamboats  for  that  district  that 
the  conditions  of  the  act  had  been  complied  with.  This  certificate  was 
given  in  November,  1893,  and  a  report  was  made  by  this  office  Decem- 
ber 29,  1893,  after  a  survey  of  the  improvement  had  been  made.  The 
improvement  was  paid  for  in  March,  189 i.  This  office  took  charge  of 
the  improvement  March  12, 1894 ;  a  small  operating  force  was  appointed 
Mid  the  lock  opened  to  navigation.  The  expenses  of  operating  and 
eareof  the  improvement  are  provided  for  by  act  of  Congress  approved 
July  5, 1884. 

The  project  for  the  present  fiscal  year  was  submitted  March  20,  1804, 
and  approved  by  the  Secretary  of  War  March  26.  Thi^  proje(;t  con- 
templated keeping  the  lock  in  readiness  for  use  at  all  hours  of  the  day 
■)f  night  and  the  employment  of  a  force  of  3  men  for  operating  and  care. 

The  expenses  for  the  fiscal  year  ending  June  30,  1894,  were  $635.68. 
fhelock  was  open  for  navigation  from  March  12  to  April  29,  and  from 
nne  9  to  the  end  of  the  fiscal  year— a  period  of  seven  ty  days.  Between 
Ipril  30  and  June  8  the  lock  was  flooded  and  boats  passed  over  the 
am.  There  passed  through  the  lock  107  steamboats  and  barges,  car- 
ing 1,426  passengers  and  1,228  tons  of  merchandise.  It  will  proba- 
y  be  necessary  to  make  many  repairs  to  lock  and  dam  and  to  do  a 
rge  amount  of  dredging  during  the  coming  year. 

JbHtraci  of  appropriation 9, 
act  approved — 

September  19,  1890 $100,000 

July  5,  1884,  for  tiscal  year  ending  June  30,  1894 500 

Total 100,500 

Money  statement, 

» 30, 1894,  amount  drawn  from  Treaeuiy  under  indefinite  appropriation .        $500. 00 
>  36  1894,  amount  expended  during,  fiscal  year 635. 68 

,  30    1894,  not  received  from  Treasury 135.68 
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Expenditures  for  operating  and  care  of  Galena  River  improvement  for  fUeal  year 

June  SO,  1894, 


April 

[ay 


▲pi 
June. 


Total 


Month. 


Super- 
intend- 
ence and 

office 
expenses. 


$4.50 
2.67 


7.17 


Labor. 


$104.67 
340.00 
179.00 

«23.67 


Supplies. 


$L50 

"z.2S 

4.84 


Total 


$110.71 
3«L67 
IS.  33 

63S.68 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA,  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY 
TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OF  THE  NORTH,  MINNE- 
SOTA AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT  ST.  PAUL. 


REPORT  OF  MA  J,  W.  A.  JONES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Missieaippi  River  above  Falls  of  St. 

Anthony,  Minnesota. 

2.  Reservoirs  at  headwaters  of  Missis- 

sippi River. 

3.  Chippewa    River,    including   Yellow 

Banks,  Wisconsin. 

4.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  the  North,  Minnesota  and 

North  Dakota. 

7.  Ganging  Mississippi  River  at  or  near 

St.  Panl,  Minn. 

8.  Surveys  for  reservoirs  at  sources  of 

Mississippi,   St.  Croix,  Chippewa, 
and  Wisconsin  rivers. 


United  States  Engineer  Office, 

St.  Paulj  Minn.y  July  lOj  1694. 

General  :  I  have  the  honor  to  transmit  herewith  reports  •  •  • 
npon  the  works  for  improvement  of  rivers  and  harbors  in  my  charge 
for  fiscal  year  ending  June  30, 1S94. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey^ 

Chief  of  Engineers^  if.  8.  A. 


Z  I. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF   ST.  ANTHONY, 

MINNESOTA. 

Tbis  Stretch  of  river  extends  from  St.  Anthony  Falls  to  Grand 
Kapids,  Minn.,  a  distance  of  337  miles.  The  project  for  improvement 
and  estimates  of  cost  were  submitted  in  M^jor  Farquhar's  report  on  the 
survey,  dated  February  8,  1875,  and  printed  on  pp.  441-453,  Annual 
Report,  Part  II,  1875.  The  report  gives  two  estimates,  one  for  a  chan- 
nel 5  feet  deep  and  one  for  a  channel  3  feet  deep.  In  each  case  the 
river  wae  divided  into  three  sections. 
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EBtimatefora  channel  5  feet  deep  at  lowest  stage  of  water, 

1.  Falls  of  St.  Anthony  to  St.  Clond,  78  miles,  construction  of  wing 

(lams  and  dredging  (estimated  cost) $144, 667. 50 

2.  St.  Cloud  to  Couradi  Shoals,  42  miles,  construction  of  wing  dams, 

removal  of  bowlders,  and  construction  of  4  locks  and  dams  (esti- 
mated cost) 1,957,783.75 

3.  Couradi  Shoals  to  Grand  Rapids,  217  miles,  dredging,  removal  of 

bowlders  and  the  construction  of  wing  dams  (estimated  cost) M,  127.50 

Total  cost 2,156,578.75 

Estimate  for  a  channel  S  feet  deep  at  lowest  stage  of  water, 

1.  Falls  of  St.  Anthony  to  St.  Cloud,  78  miles,  construction  of  wing 

dams  and  dredging  (estimated  cost) $75, 390.00 

2.  From  St.  Cloud  to  Conradi  Shoals,  42  miles,  construction  of  wing 

dams,  removal  of  bowlders,  and  construction  of  4  locks  and  dams 
(estimated  cost) 1,943,210.00 

3.  From  Conradi  Shoals  to  Grand  Rapids,  217  miles^  dred^^ing,  removal 

of  bowlders,  and  the  construction  of  wing  dams  (estimated  coet) .       11,620.50 

Total  cost 2,080,220.50 

The  project  aud  estimates  for  the  5-foot  channel  seem  to  have  been 
adopted. 

The  appropriations  for  1874  and  1876  were  ezx^nded  on  the  first 
section  (Falls  to  St.  Cloud).  Steamboat  navigation  having  discontin- 
ued on  that  section  the  third  appropriation,  that  of  $15,000,  by  act  of 
Congress,  approved  June  14, 1880,  was  applied  to  the  upper  1^  miles 
(Aitkin  to  Grand  Rapids)  of  the  third  section,  as  have  been  all  sabee- 
quent  appropriations  for  improving  the  river  above  the  Falls  of  St. 
Anthony,  except  the  appropriation  made  by  act  of  Congress  approved 
September  19, 1890,  which  wasapplied  to  the  upper  185  miles  (Braiuerdto 
Grand  Kapids)  of  the  third  section.  In  1889  the  estimate  for  improv- 
ing the  upper  130  miles  (Aitkin  to  Grand  Rapids)  of  the  third  section 
was  placed  at  $03,000,  including  the  $45,000  previously  appropriated. 
In  the  same  report  the  officer  asked  for  an  appropriation  of  $18,000  to 
complete  the  work  over  this  stretch.  The  amount  was  given  in  the  act 
approved  September  19, 1890,  aud  subsequently  expended  in  the  com- 
pletion of  the  necessary  improvements,  and  also  in  extending  naviga- 
tion from  Aitkin  to  Brainerd,  55  miles. 

Before  work  of  improvement  commenced  under  the  present  plan  the 
stream  between  Grand  Rapids  and  Aitkin  was  so  obstructed  by  suagS) 
bowlders,  and  leaning  trees  that,  at  fair  stages  of  water,  navigation 
was  difficult,  and  sometimes  almost  impossible,  for  steamers  drawing 
more  than  3  feet  of  water. 

The  amount  expended  to  June  30, 1893,  including  outstanding  liabil- 
ities, $45,000  on  first  section  and  $62,994.77  on  upper  185  miles  of  third 
section.  With  the  latter  amount  there  has  be^n  produced  a  general 
depth  of  3  feet  at  low  water.  A  few  snags,  bowlders,  and  leaning  trees 
offered  some  obstruction,  but  did  not  seriously  interfere  with  navigation. 
This  improvement,  though  not  complete  for  5  feet  depth  as  called  fo^ 
in  the  project,  is  yet  ample  for  present  needs ;  furthermore,  the  three  com- 
pleted reservoirs  at  the  head  waters  of  the  Mississippi  River,  above 
Grand  Rapids,  may  be  relied  upon  to  provide  sufficient  water  and  depth 
for  the  steamboats  on  the  river  at  and  above  Brainerd,  . 

There  being  no  demand  at  present  for  navigation  between  Brain^'d 
and  Minneapolis,  no  further  appropriation  is  now  asked  for.    The  tifl(« 
vnH  come  when  this  should  be  done.    I  will  say,  in  conclusion,  thatthtf 
reach  can  be  placed  in  exoeW^uXt  Ti<d.N\^^\^  ^^i^<dltiQn  at  quite  a  reason- 
able expense. 


J 
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noant  expended  daring  the  fiscal  year  ending  June  30, 1894,  inclad- 
mtstanding  liabilities,  $5.23. 

^tseason  there  was  but  one  steamer  on  the  river.  She  was  engaged 
hree  months  in  driving  loose  logs  and  the  balance  of  the  season 
sported  freight  between  Aitkin  and  Grand  Bapids.  During  the 
Bf  oi  1889-'90  the  Duluth  and  Winnipeg  Eailroad  Company  cou- 
nted a  line  from  Gloquet,  a  point  on  the  St.  Paul  and  Duluth  Bail- 
y  to  La  Prairie.  They  have  since  extended  their  line  through  and 
nd  Grand  Bapids.  This  road  has  reduced  the  river  traffic. 
1889,  Maj.  G.  J.  Allen  reported : 

I  comparative  tables  of  commercial  statistics  herewith  show  that  in  1880,  the 
in  which  the  work  of  improvement  between  Aitkin  and  Grand  Rapids  com- 
m1,  there  was  but  one  steamer  (with  its  barges)  plying  between  those  points, 
;hat,  though  the  amount  of  freight  transported  that  year  by  steamer  was 
tally  large,  the  freight  rates  were  from  75  cents  to  $1  per  100  pounds,  while  in 
1884,  18&,  and  1886  the  rates  were  reduced  to  20  to  40  cents  per  100  pounds, 
ist-named  Itigures  were  obtained  in  1886,  at  which  time  there  were  three  steam-, 
engaged  in  freighting  and  carrying  passeng^ers  between  Aitkin  and  Grand 
.8.  The  country  bordering  the  river  north  of  Aitkin  is  becoming  more  and  more 
1,  and  there  is  no  doubt  that  the  improvement  of  the  river  already  effected 
)  U.  8.  Government  has  largely  contributed  to  the  increase  in  settlement. 

I  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
ry  and  St.  Vincent  a  subport.  Collections  for  the  year  ending  December  31, 
(404,865.46 ;  value  of  domestic  exports  for  same  period,  $241,195. 

Abstract  of  aj^propriatione. 
>  approved — 

ne23,  1874 $25,000 

igustl4, 1876 20,000 

ne  14, 1880 15,000 

ffchS.  1881 10,000 

passed  August  2,  1882 10.000 

of  August  11,  1888 10,000 

approved  September  19, 1890 18,000 

Total 108,000 

Money  statement, 

1893,  balance  unexpended $15.58 

),  1894,  amount  expended  during  fiscal  year 8. 18 

1894,  balance  unexpended 7. 40 

1894,  outstanding  liabilities 7. 40 


COMMKRCIAL  STATISTICS. 


atire  statement  of  steamboat  busineas  on  the  Mississippi  River  between  Aitkin  and 

'  Grand  Hapids,  1880-1893,  inclusive. 


ear. 


Steam- 
boats. 


1 
1 
2 
2 
2 


Freight 
carried 
(general 

Pansexi- 

merchan- 

gera. 

difle). 

Tons. 

S,Q26 

1,000 

1,100 

1,540 

1,513 

1,764 

1,400 

1,100 

8,000 

1.346 

2.500 

2.400 

1.500 

3,500 

Year. 


1887. 

1888.. 

1880. 

1890* 

1801* 

1892* 

1893  • 


Stearn- 
boatn. 


3 
8 

2 

1 

t2 

t2 

U 


Freight 

earned 

(general 

merchan- 

diae). 


Tons. 
1,855 
2,650 
8,500 
1,600 
1,500 
1,250 
401 


*  Amount  of  nsTlgation  and  oomineree  1880, 1891. 1892.  and  1893,  approxlma^. 
f  Tonnage  of  steamboats,  UO  and  185  tons,  respectively. 
X  Tonnage  of  steamboat,  140  tons. 


Passen- 
gers. 


2,884 
2,860 
6.250 
1,253 
1,000 
8,000 
750 


\ 
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Comparative  statement  of  loose  logs  run  on  the  MisaisHppi  Biver  above  the  FalU  of 

St.  Anthony. 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 


Loose  logs 
run. 


Feet.  B.  M. 

226. 000, 000 
238, 000. 000 
285. 000, 000 
420,000,000 
307, 000, 000 
317,093.000 
282,600,000 


Tear. 


1887 
1888 
1880 
1800 
1891 
1892 
1893 


Looae  logs 
ran. 


FMt.B.M. 

*365.000,009 
•265.000.000 
288.000.060 
335,689.285 
425.716,970 
*  5*490. 000, 000 
396,000.000 


'Approximate. 


Z2. 


RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI  RIVER. 

The  reservoir  project  is  the  outcome  of  surveys  and  examinations  in 
1869, 1874,  1878,  and  1879,  the  results  of  which  are  published  in  appen- 
dixes to  various  annual  reports  of  the  Chief  of  Engineers.  The  r^sum^ 
of  the  subject  is  given  in  the  Report  of  the  Board  of  Engineers,  printed 
in  Appendix  A  A  to  the  Annual  Report  of  the  Chief  of  Engineers  for 
1887. 

From  the  results  of  the  surveys  and  examinations  just  noted,  and 
further  examinations  in  1880,  the  first  cost  of  constructing  41  reservoir 
dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083.50,  excla- 
sive  of  that  of  land  damages,  which  could  not  be  given  in  advance. 
(See  p.  1762,  Appendix  W,  to  the  Report  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an 
appropriation  for  the  construction  of  a  reservoir  dam  at  Lake  Winnibi- 
goshish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
the  reasons  given  in  the  Annual  Report  for  1886  the  work  of  construe- 
tion  was  commenced  and  has  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  head  waters  of  the  Mississippi  River,  in  the  State  of 
Minnesota,  for  the  purpose  of  collecting  the  surplus  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  system- 
atically released  so  as  to  benefit  navigation  upon  the  Mississippi  River 
below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of  heights 
of  floods  in  localities  immediately  below  the  dams  is  expected  to  obtain 
to  some  extent,  but  control  of  extended  floods  or  freshets  is  not 
expected. 

There  are  four  completed  reservoirs,  viz : 

At  Lake  Winnibigoshish,  comi)leted  in  1883-'84j  capacity,  45,800,- 
000,000  cubic  feet. 

At  Leech  Lake,  completed  in  1884;  capacity,  30,000,000,000  cubic 
feet. 

At  Pokegama  Falls,  completed  in  1884;  lift  of  dam  increased  in  1889; 
capacity,  4,700,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  capacity,  7,500,000,000  cubic  feet 

Rules  and  regulations  to  control  the  use  and  administration  of  the 

reservoirs  were  formulated  and  api)roved  by  the  Secretary  of  War 

-February  21, 1889,  as  authorized  by  the  river  and  harbor  act  of  August 

llf  18S8,    Gaugings  of  t1[ie  M\^«\^«v^^\^\n^t  ^\»  ^t.  Paul,  to  determine 
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ffects  of  reservoir  \Tater,  have  been  made  to  a  limited  extent  during 
>ast  four^ars.  They  form  the  subject  of  a  separate  report. 
iriii^  May  and  June,  1891,  men  and  materials  for  constructing  a 
reservoir  at  Sandy  Lake  were  assembled  and  the  work  of  construe- 
soou  after  commenced.  The  original  plans  for  this  dam  were  sim- 
to  those  of  the  four  dams  previously  constructed,  but  adapted  to 
joiiditions  at  Sandy  Lake. 
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river  and  harbor  act  of  Congress,  approved  July  13, 1893,  appro- 
<1  **  for  care  and  maintenance  of  reservoirs  at  the  head  waters  of 
ississippi  River,  $60,000,  of  which  $30,000  may  be  expended  for 
nstruction  of  a  navigable  pass  through  Sandy  Lake  Dam." 
3   provision  delayed  the  completion  of  the  dam.    TlVl^  \)w\\q>\\.^ 
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about  one-half  the  lengthy  that  was  not  affected  by  the  change  waa 
practically  completed  in  the  fall  of  1892.  ^ 

Amount  exx>euded  upon  this  work,  including  examination  at  proposed 
dam  sites,  hydrological  observations,  land  damages,  amounts  paid  to 
commissioners  in  attempted  settlement  of  awards  to  Indians,  and  care 
and  maintenance  of  the  works  to  the  >close  of  the  fiscal  year  ending 
June  30, 1893,  $727,799.67. 


SANDY   LAKE  DAM. 


Progress  report  to  June  30,  1S94. 


Feet. 


Work  was  commenced  on  July  1,  1891.     The  following  has  been  done: 

Buildings  constructed : 

Laborers'  quarters 20  by  48 

Diuing  room  and  kitchen - 20  *i| 

Warehouse 20  3g 

Carpenter  shop 20  3g 

Blacksmith  shop 18  3o 

Tool  house 14  S^ 

Stable;  5  double,  2  single  stalls 30  3} 

House  for  watchmen's  quarters  of  dimensions  shown  in  diagram  below. 

Size  of  doors,  2  feet  8  inches  by  6  feet  8  inches;  window,  4  lights,  12  by  30  inches; 
ceiling  9^  feet  high  in  nil  rooms  except  kitchen,  which  is  8^  feet.  The  roof  is  dropped 
1  foot  accordingly. 

All  the  buildings  are  one  story  high  and  shingled,  balloon  frames, 
with  the  exception  of  the  watchmen's  quarters ;  they  are  finished  with 
rough  boards  of  inch  lumber.  The  watchmen's  quarters  are  finished 
with  planed  lumber  and  plastered.  It  rests  on  oak  blocks.  The  cel- 
lar is  lined  with  G  by  12  inch  timber. 

COFFERDAM. 

The  cofferdam  is  composed  of  two  rows  of  round  piles,  12  feet  from 
center  to  center  of  piles,  with  the  exception  of  62  feet  of  the  east  end 
of  the  upper  part,  where  tliey  were  driven  14  feet  from  center.    The 


-« 


--uL 


[M 


Fig.  2. 


Section. 


m 


piles  in  each  row  are  8 J  feet  from  center  to  center,  cut  off  at  an 
elevation  of  1,217  feet  above  the  sea  level,  and  capped  with  12  by  15 
inch  timber.  The  inside  row  of  sheeting  is  4  by  12  inch,  and  the  oat 
side  (>  by  12  inch  plank.  The  sheeting  is  cut  off  at  an  elevation  of 
1,218  feet  above  sea  level,  or  2  feet  below  the  flowage  line.  One-inch 
rods  of  round  iron  8^  feet  apart  pass  through  the  caps  to  prevent  tha 
filling  from  spreading  the  two  lines  of  sheeting  at  the  top. 

In  May,  1892,  when  a  flood  occurred,  the  outside  of  the  cofferdam 
was  raised  3  feet  by  splicing  3-inch  plank  to  the  outside  row  of  sheet- 
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iuQ  and  then  filling  the  triangular  prism  thus  formed  with  earth. 
Fig.  Xo.  2  will  give  an  idea  of  the  cofferdam,  not  on  the  floor  of  the 
dam.  Pig.  No.  3  shows  a  side  view  of  the  part  of  the  cofferdam  which 
rests  on  the  floor  of  the  dam.  The  frames  of  No.  3  are  connected  by 
l-incli  lateral  rods  of  iron. 

The  total  length  of  cofferdam  is  829  feet,  of  which  742  feet  is  like  that 
shown  in  Fig.  No.  2,  and  87  feet  like  that  shown  in  Fig.  No.  3.  These 
measurements  are  along  the  center  lines. 

Of  the  xwrtion  constructed  as  in  Fig.  No.  2,  357  linear  feet  has  been 
removed,  leaving  472  linear  feet  to  be  removed  when  the  dam  is  com- 
plete<l. 

ROUND  PILES  IN  DAM. 

The  number  of  round  piles  driven  in  the  foundation  is  1,005.  The 
following  is  a  record  of  the  same: 

The  driving  was  commenced  on  November  12, 1891,  and  completed 
on  August  21,  1893. 


Tlie  material  in  the  foundation  is  sand,  excepting  in  the  lower  and 
right-hand  corner,  where  there  is  some  blue  clay  overlaying  the  sand. 
Tlie  sand  in  the  foundation  is  not  as  compact  as  it  is  usually  found 
in  tlic  bed  of  streams.    In  the  south  half  of  the  dam  the  surface  settled 
fxom  4  to  G  inches  during  the  driving.    As  the  surface  was  settling  the 
driving  was  becoming  harder  all  the  time.     In  the  north  half,  which 
embraces  the  navigable  pass,  there  was  some  settlement,  but  it  was 
not  as  noticeable  as  in  the  south  half.    The  surface  had  probably  set- 
tled, by  the  jarring  of  the  hammers  while  the  first  half  was  being  driven. 
The  penetration  of  the  piles  is  also  greater  than  It  is  usually  in  sand 
foundations  in  the  bed  of  streams. 

The  piles  were  all  of  Norway  pine  and  well  seasoned. 

Two  Munday  steam  hoisting  engines  were  used  in  driving,  one  a 

single  cylinder  and  the  other  a  double  cylinder  engine.     In  operating 

the  hammer,  an  inch  and  a  half  manila  rope  was  attached  to  the  pin 

connecting  the  lugs  of  the  hammer,  there  passed  over  the  sheave  at  the 

top  of  the  leaders,  and  next  around  the  drum  of  the  hoisting  engine. 

^heu  the  hammer  falls,  it  pulls  the  rope  with  it  and  unwinds  it  from 

the  drum.    This  is  what  is  termed  driving  with  a  **  slack  line."    The 

Wow  is  not  as  effective  as  if  the  hammer  was  dropped  from  nippers, 

Wt  the  blows  are  more  rapid,  and  this  partially  compensates  for  the 

^oss  of  power  in  pulling  the  line  after  it  by  keeping  the  material  around 

the  piles  looser  than  it  wcmld  be  in  the  case  of  using  nippers.    Iron 

I        'iugs  of  J-inch  by  2J  inches  Norway  iron  were  used  to  protect  the  head 

I       «^  the  pile. 
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It  is  a  well-known  fact  in  pile-drivinff  that  it  is  very  important  to 
keep  the  material  from  settling  around  the  pile,  ouc^  it  has  been 
loosened,  until  the  pile  is  down;  for  when  the  material  has  settled,  or 
even  i>artially,  the  penetration  is  diminished. 

The  greatest  load  on  a  bearing  pile  is  about  13 J  tons. 

SHEET   PILING. 

Sheet  piling  was  driven  by  a  pile-driver  assisted  by  a  jet  of  water 
from  a  steam  force  pump.  In  driving  all  sheet  piles  a  cast-iron  cap  or 
follower  was  used  which  fitted  over  the  head  of  the  pile.  On  the  upper 
side  of  the  follower  there  is  a  wooden  block  of  some  seasoned  and  close- 
grained  wood  which  receives  the  blow  of  the  hammer.  This  device 
saves  the  head  of  the  pile  from  being  battered  or  splintered,  and  the 
pile  can  be  driven  to  a  greater  depth  than  it  could  be  without  it. 

In  first  using  tho  jet  on  a  sheet  pile,  a  groove  was  made  in  the  inner 
edge  to  receive  a  half-inch  gas  pipe  which  was  connected  with  the  force 
pump  by  means  of  an  inch  and  a  half  hose.  The  aperture  at  the  lower 
end  of  tho  gas  pipe  was  reduced  to  a  diameter  of  about  three-eighths 
inch.  The  water  was  thus  forced  to  the  bottom  of  the  pile,  and  the 
sand  loosened.  This  worked  well  until  the  sheet  pile  struck  gravel, 
when  the  nozzle  of  the  pipe  would  become  battered  or  filled  with 
gravel.  The  pressure  in  the  hose  would  then  burst  a  coupling  some- 
where. Another  source  of  trouble  was  the  frequent  breakages  in  the 
connection  between  the  pipe  and  the  hose  on  account  of  the  jarring  of 
the  hammer.  This  plan  after  awhile  was  abandoned  and  the  nozzle  of 
the  pipe  was  thrust  by  hand  under  the  point  of  the  pile.  The  piles  are 
driven  in  the  ground  from  12  to  14  feet.  The  number  of  sheet  piles 
driven  is  563,  equal  to  64,048  feet,  B.  M. 

Pine  sheeting  in  dam. 

Feet  n.  M. 

813  pieces,  6  l>y  12  inches  by  16  feet 78,046 

28  pieces,  5  by  12  inches  by  16  feet 2,240 

352  pieces,  4  by  12  inches  by  16  feet 16,896 

326  pieces,  3  by  12  inches  by  8  feet 7,824 

Total 106,006 

Timber  in  place. — The  umount  of  timber  put  in  place,  including  booms 
and  boom  piers,  is  792,400  feet,  B.  M. 

Excavation  of  foundation, — The  amount  excavated  was  5,926  cubic 
yards. 

FilUng  between  and  under  caps  and  behind  piers, — The  amount  was 
3,827  cubic  yards. 

RocJc. — The  amount  of  rock  in  place  is  3,513  cubic  yards. 

Brush. — The  amount  of  brush  in  i)lace  is  28  cubic  yards. 

Concrete. — In  making  the  concrete,  Louisville  cement  was  used.  The 
proportions  used  were  1  part  cement,  2  parts  sand,  and  4  part«  gravel. 
The  gravel  was  from  a  half-inch  to  1  inch  in  diameter.  The  amount  of 
concrete  put  in  place  was  132  cubic  yards. 

Bike. — The  diaphragm  of  the  dike  was  formed  by  driving  two  rows 
of  1  by  12  inch  boards  close  together  and  breaking  joints.  They  were 
driven  in  the  ground  about  3  feet,  and  were  cut  oft*  1  foot  above  the 
flowairo  line. 


'e»' 


Length  of  dike feet..      fttO 

Timber  iii  diaphrngm feet,  B.  M . .  6, 064 

£mbankmeut cubic  yards. .  2, 454 
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The  quantity  of  embankiDent  includes  a  C-iiich  coating  of  sod. 
Materials  remaining  on  hand,—T\i^  amount  of  rock  at  the  dam  is 
1,611  cubic  yards. 

Pine  timber  not  sized. 

Feet,  B.M. 

3  pieces,  12  by  12  inches  by  22  feet 792 

1  piece,  12  l>y  12  inches  by  18  feet 216 

1»  pieces,  12  by  12  inches  by  16  foet 3,456 

8  pieces,  12  by*  12  inches  by  14  feet 1,344 

7  pieces,  9  by  9  inches  by  20  feet 945 

6  pieces  6  by  12  inches  by  24  feet. •       864 

127  pieces  6  by  12  inches* by  16  feet 12,192 

2  pieces  6  by  12  inches  by  14  feet 168 

12  pieces  6  by  6  inches  by  12  feet 432 

40  pieces  4  "by  12  inches  by  12  feet 1,920 

3  pieces  3  by  12  inches  by  30  feet 270 

21  pieces  3  by  12  inches  by  20  feet : 1,260 

352  pieces  3  by  12  inches  by  16  feet 16,896 

202  pieces  3  by  12  inches  by  14  feet 8,484 

79  pieces  3  by  12  inches  by  12  feet 2,844 

27  pieces  2  by  12  inches  by  12  feet 648 

2  pieces  2  by  4  inches  by  16  foet 21 

16  pieces  1  by  12  inches  by  16  feet 256 

139  pieces  1  by  12  inches  by  12  feet 1,668 

T«jtal 54,676 


Pine  timber,  sized. 

40  pieces  8  by  12  inches  by  14  feet 4,480 

40  pieces  9  by  12  inches  by  14  feet 5, 040 

40  pieces  9  by  12  inches  by  16  feet 5,766 

39  pieces  8  by  12  inches  by  18  feet 6, 610 

160  pieces  11  by  12  inches  by  20  feet 35,200 

Total 56,096 


Oak. 


1  piece  12  by  14  inches  by  30  feet 420 

4  pieces  3  bv  12  inches  by  20  feet 240 

84  pieces  4^  by  12i  inches  by  12  feet 4,725 

53  pieces  2  by  12  inches  by  16  feet 1,696 

7  pieces  3  by  12  inches  by  16  feet 336 


• 


Total 7,417 


Timber  in  cofferdam  to  be  extracted  and  used. 

12  by  12  inches 8,496 

80  pieces  6  by  12  inches  by  22  feet ^ 10,560 

406  pieces  6  by  12  inches  by  18  feet 43,848 

239  pieces  4  by  12  inches  by  16  feet 15, 296 

12  pieces  3  by  12  inches  by  28  feet , 1,008 

174  pieces  3  by  12  inches  by  12  feet 6,264 

Total 85,472 
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Iron. 
Common :  Ponads. 

1-incli  round 6,290 

|-inch  round 1,937 

i-iuch  round 2,777 

f-incli  round 1,037 

^-inch  round 351 

f-incli  round 20 

|-incli  round 25 

H  inches  round ." 2S$ 

1-inch  square 40 

4^  by  li  inches  flat 128 

3  inches  by  j\  inch 1,092 

3  by  i  inch i 61 

Total  common  iron 14^  116 

Norway ; 

2i  inches  by  f  inch  flat 158 

2i  inch*  8  by  f  inch  flat 328 

2  inches  by'j  inch  flat 106 

1  inch  by  ^  inch  flat 67 

f  inch  square 108 

I  inch  round 138 

1  inch  round 173 

Total  Norway  iron 1, 073 

Steel 

2  inches  square £ 

1^  inches  square 138 

1-inch  square 19 

f -inch  octagon -    53 

f-inch  round 130 

i-inch  round 25 

1-inch  round 99 

Total J m 

Spikes  and  naih^ 
Boat  spikes : 

13  iucliesby  ^  inch 2,000 

7  incbes  by  finch 1,528 

9  inches  by  ^  inch 799 

6  inches  by  #  inch 538 

5  inches  by  |  inch 440 

Total 5.306 

Steel  cut  nails: 

8-penuy ' 200 

10-penny 2' 

40-pcuny 20 

Total 242 

Materiah  required  for  completion. 

The  amount  of  timber  requirftd  is  as  follows: 

60  pieces  12  by  12  by  12  inches g,640 

30  pieces  12  by  12  by  14  inches 5,  OiO 

115  pieces  12  by  12  by  16  inches 22,0Sl> 

8piece8  12  by  12  by  20  inches 1,920 

4  pieces  12  by  12  by  22  inches "[..    l,(B6 

38,736 

42  pieces  2  by  12  by  12  inches l,O0« 

167  pieces  1  by  12  by  12  inches " 2,00* 

Total 41,748 
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Iron. 

Common :  Ponnd*. 

l-ineh  round 6,290 

|-inch  round 1,937 

J-inch  round 2,777 

f-inch  round 1,037 

^-inch  round 351 

|-inch  round 20 

J- inch  round 25 

H  incbes  round : 358 

1-inch  square 40 

4i  by  li  inches  flat 128 

3  inches  by  i\i  inch 1, 092 

3  by  i  inch ; 61 

Total  common  iron 14, 116 

Norway : 

2i  iuchoo  by  f  inch  flat 158 

2i  iuchrs  by  I  inch  flat 328 

2  inches  by*  j  inch  flat 106 

1  inch  by  i  inch  flat 67 

f  inch  square 103 

I  inch  round 138 

1  inch  round 173 

Total  Norway  iron 1, 073 

Steel. 

2  inches  square 85 

1^  inches  square 138 

1-iuch  square 19 

f -inch  octagon .^    52 

f-inch  round ^ 130 

^-inch  round 25 

1-inch  round 39 

Total 488 

Spikes  and  nails ,. 
Boat  spikes : 

13  inches  by  \  inch 2,000 

7  inches  by  |  inch 1,528 

9  inches  by  ^  inch 799 

6  inches  by  f  inch 538 

5  inches  by  f  inch 440 

Total 5,305 

Steel  cut  nails: 

8-penuy • 200 

10-pcnny 2- 

40-pcnny 20 

Total 242 

Materials  required  for  eompletion. 

The  amount  of  timber  required  is  as  follows : 

FectRV. 

60  pieces  12  by  12  by  12  inches 8,640 

30  pieces  12  by  12  by  14  inches 5,040 

115  pieces  12  by  12  by  16  inches 22, 080 

8  pieces  12  by  12  by  20  inches 1,920 

4  pieces  12  by  12  by  22  inches 1, 056 

38  736 

42  pieces  2  by  12  by  12  inches l',008 

167  pieces  1  by  12  by  12  inches 2,004 

Total 41,748 
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OPERATIONS  DURING  TIIE    PAST   FISCAL   YEAR. 

ly  Lake  Dam, — It  was  June  30,  1893,  before  the  plans  for  the 

[ble  pass  were  approved.     Construction  work  was  resumed  at 

nd  pushed  with  vigor  until  January,  1894,  when  operations  Avere 

Ided  for  want  of  funds  to  continue. 

condition  of  the  Sandy  Lake  Dam  is  as  follows : 

structure,  exclusive  of  the  navigable  pass,  is  complete,  except 

iig  the  slide  gates  of  the  five  small  discharge  sluices.     The 

^les  for  manipulating  the  latter  are  on  hand  but  not  in  position. 

_>p  of  the  crib  work  back  of  the  small  sluices  remains  to  be  planked 

, '  The  navigable  pass  is  inclosed  by  a  cofl'erdam,  the  top  of  which 

^feet  below  the  flowage  line.     In  th\i  meantime  the  discharge 

Higs  are  confined  to  one  log  sluice  11  feet  wide,  open  the  full  height 

n,  and  three  sluices,  4  by  5  feet  area,  on  a  level  with  the  floor  of 

The  log  sluice  is  opened  and  closed  by  an  improved  bear-trap 

The  small  sluices  are,  for  the  present,  worked  by  stop  plank. 

•  navigable  pass  will  be  finished  when  the  piers  are  raised  5 

igher.    The  walls  for  a  height  of  12  feet  above  the  floor  are  to  be 

jed.    The  gates  are  to  be  built  and  the  earth  between  the  pier  and 

"  is  to  be  put  in.    The  ironwork,  except  valves  for  the  gates,  are 

^.nd.    The  piers  of  the  pass  are  filled  with  rock  to  their  present 

"t. 

en  the  navigable  pass  shall  have  been  finished  it  is  intended  to 
-for  releasing  water  as  well  as  for  the  passage  of  boats. 
»  drawing  herewith  shows  the  condition  of  work  at  Sandy  Lake 

GENERAL. 

addition  to  the  construction  work  at  Sandy  Lake  Dam  the  4 
eted  reservoirs  were  maintained  and  operated.  Maps  of  the 
oir  watersheds  were  prepared  and  the  hydrological  and  meteoro- 
1  data  were  tabulated. 

I  table  herewith  shows  the  capacity  and  areas  of  the  reservoirs, 
-*$heds,  evaporating  surfaces,  etc.,  of  the  Mississippi  River  above 
aul,  Minn. 
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THE   GRKAT   RESKRVOIRS    OF   THE    MISSISSIPPI. 

Capacity  and  ar(a8  of  reaervoirSf  watersheds^  evaporatiny  surfaces ,  etc.j  MisBissippi  Jiiver 

above  St,  Vanly  Minn. 


Work. 

ing 
heigut 
uf  (Tani 
nbovo 

low 
water. 


Capacity  of 
reservoir. 


Areas  of 
reservoira. 


"Winnibigushisli*. 

Leec'li  Lake 

Pokcgama  Lake  . 

Piuoltiver 

Sandy  Lake 

Prairie  liiver 

Swan  River 


Feet. 


I 


Cubic  feet. 

45, 813, 041, 344 

30.  018, 150, 835' 

41,683,070.535 

7, 474,  3S4, 104 

2, 085, 805,  OCO 


High 
water. 


Square 

miles. 

161. 26 

233.80 

45.29 

23.76 

10.52 


Mississinni  River  (above 

Crow  *Ving) 

Gull  Lake 

Crow  Wing  Rivtr 

Mille  Laos 

Rum  River 

hauk  River 

Platte  River 

Elk  River 

Crow  River 

Mississippi  River  (above  i 

St.  Paul  and  below)  . . 
Minnesota  River  (above 

Mendota 

Minnesota  River  (above 

Chnska)  


8     5,  000, 1»23, 158 


35.43 


Low 
water. 

Square 

miles. 

117.00 

173. 10 

t  24, 13 

18. 30 

8.00 


Areas 

of  other 

lakes, 

etc.,  in 

the 

same   , 
basin.  | 


33.33 

ioo.oo 


Square 
miles. 
04.00 
75. 50; 
«30.84 
40.001 
18.00 
47.00! 
15.00 

142.00 

6.  CO 

144.00 

0.00 

40.00< 

52.00' 

8.00' 

15.00| 

160.00 

1 

142. 50 

I 

524.00 

500.00 


Area  of 
water- 
sheds. 


Square 

miles. 

1,442.43 

1. 162. 80 

660.23 

562. 07 

421.50 

497 


Area  of  water- 

sboila.  less  all 

ovaiiomtin^;  aitr- 

laces. 


Reservoir     Retier- 
cmptj-.    IvoirfulL 


27 
324.45 


2,039. 

287. 
3,  321. 

406. 
1.  071. 

084. 

399. 

668. 
2.800. 


(V6 
22i 

491 

20! 

77 

67 

51 

50 

79  5 


Square 

tniUs. 

1,230.83 
914.11 
599. 26, 
500. 77 
395.50 

§4.32.27 

f  309. 45! 

1,  997.  OC 
225.751 
3,  177. 49 
207.20 
1,031.77 
§  932.  67 
5  391.  51; 
J  05^.  56 
2,046.79 


I   •?. 


iyquare 
Miles. 
1, 180.  57 
853.50 
578. 10 
408.31 
386.08 
432.27 
309.45 

1.997.06 
220.86 

3, 177. 49 
2117.20 

1, 031. 77 
932.  C7 
391.51 
653.56 

2.64G.79 


2,673.32  52,530.82   2.530.62 

t 
16,353.00  §15, 82C.  00  13, 820.  CO 

I 

16,000.00  §ir>.  500.  ou  1  J.  5oa  CO 


Cubic  foot. 

Total  capacity  of  the  four  completed  reservoirs 87.989,546.806 

Capacity  of  the  Sandy  Lake  Reservoir  now  being  built 2, 085, 895,  OOo 

Capacity  of  the  projected  reservoir  at  Gull  Lake 5, 960, 923, 158 

Pro-spective  total 06, 036. 364. 9G6 

Square  mili>8. 

Watershed  of  the  M  ississippi  River  above  Crow  Wing  River 7, 107. 78 

Watershed  of  the  Crow  Wing  River 3.608.71 

Watt'rshed  of  the  Mississippi  River  below  Crow  Wing  River 9,014.22 

Watershed  of  the  Minnesota  River 16,350.00 


Total  abovflSt.  Paul 36.080.71 


*  Winnibifioshish  and  Cntfoot  Sioux 

*  Ravens  Point  Lake 

*  Cass  Lake,  etc 

*  Cass  Lake  Swamp 

*  Mississippi  Itiver 

"  Winnibigoshish  Swamp 

*  LakH  and  swamp  in  T.  146,  R.  26  N. 

*  Cutfoot  Sioux  Swamp 


AVorkiuff 
height  of 
dam  abovo 
low  water. 


Feet. 


14 
13 
4 
2 
8 
10 
6 
8 


Capacity*  of 
reservoir. 


Oubie 
30, 493, 

886, 
4.250. 

2«». 

GOO. 
8,363. 

251. 

504, 


/rrt 

1>51, 448 

678,656 

819.520 

511.040 

vSl,  600 

520.000 

205,000 

173,440 


Square 
miles. 

t  I*okogama  Lake 12. 20 

Stephens  Lake    \  «  ^^ 

Whiteoak  Lake  5 ^*** 

Ball  Club  l4ike 8.90 


24.13 


Mud  Lake CL84 

Other  lakes 00.00 


^  No  fiitCH  examined  for  resorvolrft  ou  \\\t».«  v,-QA.et%\^<^%. 


36.84 
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^-i mount  of  rainfall  at  Leech  Lake,  LaTce  IVinnibigoshiahy  and  Poketjama  Valle 
dams  during  the  years  1885  to  1893^  inclusive, 

LEECH  LAKE  DAM. 


Months. 

t'-ax'- 

Jan.  1  Feb. 

Mar. 

Apr. 

In. 
2.  SI 
2.60 
L52 
1.80 
l.OC 
1.20 
0.04 
2.62 
3.40 

May.' 

June.  July. 

In. 
0.33 
1.00 
1.02 
1.16 
0.07 
0.63 
0.42 
0.36 
1.33 

In. 

0.10 

0.82 

0.07 

0.28 

1.09 

0.95 

1.35 

0.60 

1.01 

In. 
0.40 
0.19 
0.53 
1.67 
0.03 
0.63 
1.41 
1.65 
1.78 

In. 

2.10 

1.70 

2.26 

Ltt 

1.35 

2.98 

1.13 

6.00 

2.07 

In. 
6.60 
4.82 
5.77 
10. 23 
L63 
4.74 
3.57 
2.07 
1.81 

In. 
4.09 
1.36 

..-_ ---. 

4.46 
5.63 

4.58 
5.29 
5.23 
3.20 
3.80 

al  O  years.. 
lh — 

7.32 
0.81 

0.06 
0.77 

9.19 
L02 

19.09 
2.12 

20.61 
2.29 

41.24 
4.58 

37.70 
4.19 

Aug. 

Sept. 

Oct. 

Nov. 

7u., 

In. 

In. 

III. 

3.03 

1.53 

0.63 

0.76 

2.04 

4.31 

17  43 

1.59 

1.92 

1.48 

2.48 

0.55 

0.94 

1.48 

2.37 

0.70 

3.  81     2.  89 

0.34 

0.02 

2.73 

3.44 

2.59 

0.41 

3.07 

3.43 

0.84 

0.60 

3.  78     0.  80 

0.18 

1.49 

4. 17  !  1.  54  1  0.  84 

1.09 

20. 09   20.93    11.70 

8.11 

2.  to 

2.32 

1.30 

0.00 

Total 

I    lor 

Dec.  ;  j'ear. 


In. 
0.30 
0.30 
2.03 
0.22 
1.12 
0.17 
2.09 
0.21 
1.11 


In. 

22.  74 

22  94 

24.09 

27.50 

21.59 

25.70 

24.08 

23.10 

24.  C6 


7.55   210.46 
0.84  I  24.05 


LAKE  WINNIBIGOSHISH  DAM. 


»tal  9  years 


0.46 

0.  U 

0.31 

3.26 

1.68 

7.90 

6.22 

1.32 

L26 

0.26 

3.48 

2.32 

4.20 

1.97 

1.10 

0.83 

0.59 

1.04 

1.58 

5.56 

4.40 

1.27 

0.26 

L45 

1.83 

2.22 

10.81 

4.07 

1.32 

1.18 

0.82 

1.83 

0.85 

2.14 

3.64 

0.56 

l.Ol 

0.82 

0.54 

2.56 

5.10 

2.74 

0.57 

1.24 

1.10 

1.32 

L40 

3.81 

5.47 

0.&4 

0.65 

2.23 

2.87 

4.00 

L32 

L70 

0.92 

L25 

1.51 

2.00 

2.60 

1.86 

4.48 

8.06 

7.79 

0.09 

10.67 

20.20 

42.79 

34.78 

0.90 

0.87 

LOl 

2.19 

2.25 

4.75 

3.86 

4.58 
3.36 
2.56 
1.04 
4.18 
2.88 
2.46 
2.64 
^.46 

20.16 
3.24 


2.09 
4.84 
0.84 
1.01 
2.85 
4.74 
4.34 
2.40 
1.80 

24.91 
2.77 


0.65 

0.61 

0.48 

1.79 

1.71 

0.29 

3.03 

0.64 

1.93 

1.89 

0.77 

0.17 

0.25 

1.03 

1.26 

2.55 

0.40 

0.30 

1.25 

0.6:{ 

1.70 

0.21 

1. 22 

0.12 

1.09 

1.32 

0.72 

12.  71 
!  1.41 


8.33 
0.93 


28.35 
26.80 
24.70 
26.79 
21. 35 
24. 2!) 
25.38 
20.  08 
25.91 


6.97  224.  .S5 


0.77 


24.95 


POKEGAMA  FALLS  DAM. 


Total  0  yeara 
klean 


0.34 
1.53 
1.00 
1.13 
1.34 
0.65 
0.84 
0.51 
1.62 


8.06 
1.00 


I 


0.11 

0.60 

1.49 

0.40 

0.71 

0.59 

0.45 

1.03 

1.61 

1.34 

0.93 

0.21 

1.03 

L37 

0.57 

1.21 

1.30 

1.35 

8.91 

0.00 

0.99 

1.00 

2.85 
2.68 
0.87 
2.17 
1.82 
1.27 
0.05 
2.60 
2.87 

18.17 
2.02 


2.20 

6.20 

1.58 

6.12 

3.40 

5.36 

2.75 

0.30 

1.18 

2.08 

1.76 

7.42 

0.50 

4.53 

6.12 

1.35 

2.17 

3.22 

20.84 

45. 76 

2.32 

5.08 

4.36 

2.75 

1.89 

0.03 

0  81 

0.07 

2.49 

4.67 

2.02 

1.57 

5.29 

2.37 

1.58 

2.81 

0.73 

3.97 

0.76 

L56 

1.68 

MO 

4.33» 

6.21 

2.71 

0.31 

L30 

2.64 

3.16 

3.01 

2.81 

0.59 

6.24 

2.17 

3.87 

1.27 

0.90 

2.09 

3.55 

1.20 

0.28 

1.38 

5.70 

4.04 

L23 

0.69 

0.92 

34.58   27.50 

22.62 

12.80 

9.36 

3.84 

3.06 

2.51 

L42 

1.04 

0.53 
0.42 
2.05 
0.19 
1.43 
0.26 
1.06 
0.24 
L04 

8.42 
0.94 


!  23.66 
I  25.94 
27.  45 
27.14 
25.65 
25.63 
25.02 
20.19 

i  26.24 

I 

226.92 
I  25.21 


iait  and  annaal  rainfall  for  thrco  dama,  24.737  inches. 


iLE  II. — Jmount  of  icater  liberated  from  Pokegama  Falls  Dam,and  the  average  monthlif 
and  yearly  discharge  during  the  years  1885  to  1803^  inclusive. 


Year. 


I 

\ 

Total  0  jears 
Mean 


January. 


Amount. 


Cubic  feet. 

950. 375, 808 

1.578,553,020 

1. 353. 198,  528 

1, 363,  894, 848 

1.317,272.544 

1,366.223,328 

723, 632,  832 

755, 273, 376 

879, 966, 720 


10,288.391,904 
1, 143, 154, 656 


Average 

discharge 

per 

second. 


Cvbie/eet. 
354.  83 
589. 36 
505.23 
509. 22 
491.81 
510.09 
270. 17 
281.98 
328.54 


426. 80 


Fobr».ary. 


Amount. 


Cubic  fett. 

933,001,488 

1,365,552,864 

861,746,688 

1.234.058,400 

1,199,510.208 

1.163.058.012 

344, 623,  C80 

045,311,040 

803. 075,  328 


8,851,828,608 
983, 536, 512 


Average 

discharge 

per 

second. 


Cubicfeet, 
585.70 
564.46 
356,21 
492.88 
495.83 
480. 70 
142.  45 
377.28 
332.33 


403.35 


Marcli. 


Amount. 


Cubicfeet. 
891.  804,  384 
1,036,920,096 
806,906,016 
906. 135,  552 
781,993,440 
589, 423,  392 
370,  690,  560 
704, 045, 064 
403,901,856 


6,  582, 720. 960 
731,413,440 


A  vera;;e 

discharge 

per 

second. 


Cubicfeet. 
332. 06 
387,14 
301.  26 
338.  31 
291.96 
220.06 
138.  40 
296.80 
160. 78 


273. 08 
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Tablk  II. — Amount  of  water  liberated  from  Pokegama  Falls  Dam,  and  the  average  moatkij 
and  yearly  discharge  during  the  years  1885  to  1898,  inclusive — Contlnned. 


Year. 


1885 -• 

1886 

1887 

1888 

188U 

18C0 

1891 

1892  

181W 

Total.  DIDO  years. 
Mean 


April. 


May. 


Jnne. 


Amount. 


Average 

diacbarge 

per 

second. 


Amount. 


Cubic  feet. 
665, 627, 328 

1,263.809.952 
696, 665,  664 
900, 271,  584 

1, 680. 960, 384 
420,431.040 
353, 685.  312 
831,566.304 
358, 482. 240 


7,171,499,808 
796.  833, 312 


Cubic  feet. 
256.80 
487.  58 
268.77 
347.32 
648.52 
162.20 
136.45 
320.82 
138.30 


Cubic  feet. 
2,200.455,552 
2,699,517,024 
1,434,639,680 
2, 410, 363, 872 
3. 290, 886. 144 
2. 457,  S23. 136 
1,837,118,880 
1,216.572.480 
844. 242, 048 


Average 
Jiecharge 

per 
second. 


Amoaut. 


I  Average 
:du«*barg« 
I       per 
secoml. 


Cubieftet. 
843.95 

1,007.88 
908.99 
899.93 

1,228.68 
917. 45 
685.90 
454.21 
315.20 


Cubic  feet. 
3,234,076,416 
4, 608. 560. 952 
2,521.337,700 
0.  988.  908,  U96 
3,641.382,432 
2. 353,  631. 040 
2,503,541.952 
2,224,182.528 
1, 585,  G90,  560 


CubiefML 

1,247.71 

1.778.W 

97174 

2.6NiS3 

1,4M.85 

908.a 

96.87 

85S.«I 

611. If 


307.42 


19.451.118,816 
2, 161, 235, 424 


806.91 


29, 661,  320,  736 
3, 295,  702, 304 


1.271.41 


Year. 


1885.. 

188U.. 

1887., 

1888., 

1889.. 

1800.. 

189U, 

1892. 

1893. 


July 


Amount. 


Cubic  feet. 
2, 827, 486, 656 
4, 287,  609, 504 
2. 438.  520, 768 
0.515,652,960 
4, 967. 177, 472 
2,  613, 098,  880 
2,565.612,576 
2. 488,'637, 088 
2,  607, 090, 048 


Average 
discharge 
!      P«r 
I    second. 


Cubic  feet. 

1,055.66 

1,600.81 

910.44 

2, 432. 66 

1, 854. 53 

975.62 

957.80 

929.15 

973.71 


Total,  nine  years . !  31, 31 1, 785. 952  : 

Mean ;    3, 479, 087, 328  I  1, 298. 94 


Year. 


Cubic  feet. 
7. 187,  035, 872 
5, 042, 297, 088 
3.  {>59, 332, 704 
7, 963,  594,  272 
4,384,196,064 
3,  330,  872, 004 

1801 3.  582,  G(»,  312 

1802 ■    4, 082, 065,  248 

1893. . .., I     7. 512, 14(5, 496 


1885., 

1881). 

1887., 

1888. 

188:). 

1890., 


Octofatr. 


Amount. 


Total,  nine  years.    47, 045, 409, 120 
Mean .' 5,227,207,080 


Average 

discharge 

per 

second. 


Cubic  fret. 
2, 683.  55 
1, 882. 57 
1,  478.  25 
2, 973.  26 
1, 630. 87 
1,  243. 60 
1,337.61 

1,  524. 29 

2,  804. 71 


1, 951. 71 


August. 


Amount. 


Cubic  feet. 
5, 323. 588, 704 
6,151,680,000 
4, 209, 889, 248 
3.  746, 912, 256 
5,525,859,744 
3, 144, 755, 232 
3, 510, 753, 408 
8,707,300,448 
3, 882. 079, 872 


39, 202, 818,  912 
4, 355, 808,  768 


.A.vcrage 

discharge 

per 

second. 


September. 


Amount. 


Cubic  feet. 
1,987.60 
2,296.77 
1,571.79 
1.398.93 
2, 063. 12 
1, 174. 11 
1, 310. 76 
1,384.14 
1, 449. 40 


Cubic  feeL 
7,920,343,296 
6,511.789,152 
4,706,300,448 
6.703.877,952 
3,970.571.616 
3,324,917,376 
4,090,4tt8,032 
4, 362.  049, 152 
7,107,537,888 


Avenge 

di8char|[e 

SMODd. 


CubiefttL 
3.055.« 
2.51136 
1,815.79 
2.586.37 
1,53L» 
1.28171 
1,578,11 
1.6S1« 
2,741« 


1,626.29 


48,697,854,912  i 

5.410,872,768  |    2,067.3 


November. 


December. 


Amount. 


Cubic  feet. 
2.941,089,696 
2, 758,  228. 416 
2,112,060,096 
4,710,095,616 
2,318,698,656 
1,  424. 366, 208 
1. 375,  814. 592 
2.418,660.048 
2,828,491,488 


Average 

discharge 

per 

second. 


Cubiefett. 

1.134.68 

1,064.13 
814.84 

1,817.40 
894.56 
549.52 
530.70 
933.11 

1,091.12 


Amount. 


Cubic  feet. 
1,  852, 1U6,  C68 
1,535,344,416 
1.421,511,552 
1. 330. 973, 856 
1,  284, 584. 832 
703,  732.  320 
1.  062, 126, 432 
1, 200. 478, 752 
1.105.  271. 1?6 


i  Avrnge 

discharge 

.   second. 


Cubie/eA 
691.  tf 
573.3 
530.73 
49C.93 
479LC0 
36174 
39155 
448.27 
411tt 


22,888,110.816 
2.  543, 123, 424 


11,496,129,984 

981.14  1     1,277.347,776 


476.W 
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Taalk  II. — Amount  of  water  liberated  from  Pokegama  Falls  Dam,  and  the  average  monthly 
and  yearly  discharge  during  the  years  1885  to  1893,  inclusive — Coutiuued. 


Year. 


Total  auioiint 
for  year. 


1885 

1886 

1887 

1888 

I8a!> 

1890 

1891 

Xotal,  ninej-ears 
Jklea.n 


Cubic  feet. 
36, 987.  681. 888 
38,  a30,  872, 384 
27, 522, 109. 152 
44, 776,  239,  264 
34,  363,  093, 536 
22, 801,  832. 928 
22, 320.  737. 568 
25. 027.  648. 128 
29, 919,  775, 680 


282,  648,  990,  528 
31,405.443.392 


Average 

discharge 

per  8ocond. 


Cubic  feet. 

1.172.87 

1, 231. 60 

872.  72 

1,  415. 96 

1. 089. 64 

725.89 

707. 78 

791. 45 

948.88 


995.26 


of  ^fratersbeds  of  Leech  Lake,  Lake  WinnibigoBhish,  and  Pokegama  Falls  reservoirs,  3,265.40 
sqaa.re  xnilea  =  91,035,800,064  sqnare  feet. 

Total  rainfall  during  the  years  1885  to  1893.  inclusive  —  18.5530  feet,  or  1,689,041,820.067  cubic  feet  on 
tike  watcrttheds. 

Ex«*e89(  in  the  reserroirs  on  December  31, 1893,  over  the  amount  on  hand  on  December  31,  1881. 
1.587.716.898  cubic  feet. 

Total  liberated  ai  Pokegama  Falls  Dam  during  the  years  1885  to  1893,  inclusive,  282,648,900,528  cubic 
feet. 

.Asantninp  tfaat  the  surplus,  1,587,716,698  cubic  feet,  will  pass  through  Pokegama  Falls  Dam,  the 
total  available  from  the  rainfall  will  be  284,238,435,226  cubic  feet. 

Tbe  percentage  of  the  rainfall  which  therefore  passes  Pokegama  Falls  Dam  is  16.828. 


Tablk  III. — Amount  of  rainfall  at  Pine  KiverDam  during  the  years  1887  to  1893,  inclusive. 


Tear. 

Months. 

Tot  a 

for 
vear. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  Jujie. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

lRg7 

1.99 
2.52 
1.78 
2.98 
0.89 
5.64 
3.59 

4.60 
8.26 
0.91 
2.56 
3.25 
2.25 
3.91 

5.94 
3.45 
2.55 
2.57 
2.00 
3.42 
3.31 

2.27 
1.76 
6.72 
2.80 
3.15 
4.95 
5.15 

0.33 
1.82 
2.17 
1.90 
2.85 
0.57 
1.41 

3.02 
1.96 
0.00 
2.62 
0.64 
0.33 
0.81 

0.36 
1.32 
0.58 
0.34 
0.83 
0.4G 
0.60 

1.87 
0.14 
0.78 
0.18 
1.09 
0.27 
0.85 

20.38 

IJSgM 

1.14 
0.94 
0.55 
0.55 
0.22 
1.88 

0.25 
0.66 
0.42 
1.26 
0.78 
0.62 

1.53 
1.34 
0.63 
1.49 
0.53 
0.94 

2.8i 
2.30 
2.31 
1.85 
2.51 
3.00 

20.96 

isso 

20.73 

1890    

10.86 

isai 

19.85 

1892 

1893 

21.93 
26.07 

Total,  6| years. 
]tf  ean  . 

5.28 
0.88 

3.99 
0.66 

6.46 
1.08 

14.78 
2.64 

19.39 
2.77 

25.74   23.24 
3.68     3.32 

26.80 
3.83 

11.05 
1.58 

9.38 
1.34 

4.49 
O.Oi 

5.18 
0.74 

155.78 
22.981 

Tajslk  IV. — Amount  of  tcaier  liberated  from  Pine  River  Dam  and  the  average  monthly 

and  yearly  discharge  during  the  years  1886  to  1893,  inclusive. 


Year. 


188tf. 

1887. 

1888. 

1880. 

1890 

1891. 

ll«2. 

1893. 


January. 


Amount. 


Average 

jdiHcharge 

per 

second. 


Cubic  feet. 


Cubiefeet. 


February. 


Amount. 


Cubic  feet. 


Average 

di-scharge 

per 

second. 


March. 


Amount. 


Average 

discharge 

])er 

secoud. 


Cubiefeet. 


Cubic  feet. 


Cubiefeet. 


124,544,736 
128,  323,  712 
231,793,920 
120, 165, 12a 
69. 028, 416 
63, 482.  400 
312, 764,  544 


40.40 
47.16 
86.54 
44.86 
25.57 
23.70 
110.  77 


117,  310,  464 
121.118,112 
202. 754.  880 
112,806,432 
54, 609, 984 
60.  727, 104 
130.051.488 


48.49 
48.34 
83.81 
46.63 
22.57 
24.23 
54.00 


74.  766, 240 

134.186,976 

234,  640,  848 

04, 054,  368 

63,  930,  816 

67, 304. 736 

148.  002,  810 


27.91 
50.09 
87.60 
23.91 
23. 87 
25.12 
55.48 


Total,  7%  years 
Mean 


1, 048, 102. 848 
149, 728. 978 


5u.90 


799,  978,  464 
114,282,038 


46.76 


787, 492. 800 
112,408,971 


42.00 
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Tahlk  IV. — Amount  of  water  liberated  from  Pine  River  Dam  and  the  average  mon 
and  yearly  discharqc  during  the  years  1886  to  189o,  incluairt — Continued. 


YciiT. 


I8SC 

1887 

1888 

1889 

1800 

1891 

18»2 

1803 

Total,  7}  yoaTH 
Meau 


April. 


Amount. 


Cubi'.'/eet. 

124,  407, 321 
(>5. 048,  832 

117.351.930 

232, 570. 290 
05,401,344 
40, 232, 160 
60,  322, 170 

153, 540.  C24 


Avernpo 

(li.sc  barge 

per 

Hecoud. 


Mav 


Junc. 


Ctibiefeet. 
48.02 
25.09 
45.27 
89.73 
25.23 
15.52 
20.74 
59.24 


807,949.089  I. 
108.493,711  I 


41.85 


Amount. 


Oubiefeet. 
027. 905, 952 
171,168,768 
465, 646, 752 
311,229,216 
63, 407,  712 
185,  523,  264 
416, 039,  328 
248,  401,  344 


Average  • 
discharf^o 

second. 


Amount. 


Cubie/eet. 
234.43 

63.90 
173.85 
116.20 

23.60 

69.26 
155.33 

92.70 


Cubic  fttt. 
1,479.250,080 
441,529.920 
513, 348, 192 
601, 220, 8M 
307, 135, 584 
076, 003. 104 
558.397.152 
447,694,500 


Aver 
.djuolij 

i     pel 

57( 
17( 
19^ 
30i 

m 

21! 

171 


2,489,442,330  [ !     5.224.570,488 

311,180.292  1       116.18!         053,072.436 


251 


Julv 


August. 


SvptcmlxT. 


Year. 


Amount. 


1886. 
1887. 
1888. 
1880. 
1890. 
1891. 
1892. 
1893. 


Total,  7i  years. 
Mean 


Cubic  feet. 

931.  730, 730 
1,149,613.344 

754,  600,  800 
1,701,038,496 

762,873,120 
1,060,700,472 

593,  806, 464 

246, 064, 032 


{  Average 

diHeharge 

per 

.f.eeoud. 


Cvhic/tet 
304.78 
429.21 
281.75 
657.49 
284.82 
396.02 
221.  72 
92.  25 


Amount. 


Average 
discharge 

I  second. 


Amount. 


907,  075,  308         338.  88 


Cubic  feet. 

Cubic/ f€t. 

Cubic  feet. 

714,  229, 920 

266.66 

545,528,736 

1,495.320,480 

558.28 

899, 462, 016 

100,  .56:),  120 

37.55 

1.294.074,144 

1,231,676,928 

459.85 

584,511,552 

219,  663, 360 

62.01 

749, 086. 272 

1,315,078,464 

491.  21 

630, 899, 712 

879, 616,  EOO 

328. 41 

838.471,392 

882,  785, 952 

329.59 

2.034,855.648 

0, 839, 535,  U24 

7. 576. 889. 472 

854,941,878 

319.20 

947,111,184 

Aven 
(lisrha 

I     P« 
:  secoi 

21' 
34 
49 
22 
28 
24 
32 
78 


'■3i 


October, 


November. 


Deccmljor. 


Year. 


1886. 
1887. 
1888. 
1889. 
1890. 
1801. 
1H92. 
1803. 


Amount. 


Average 
'discharge 
per       I 
second.  ' 


Amount. 


Average 

discharge 

per 

second . 


Cubic  feet. 

106, 052,  ICO 

409,  943. 808 
1, 540,  560,  384 

388.717,920 
1.079,913,600 

409,541,064 
2, 172.  953, 088 
1, 170,  C97,  056 


Cubic  feet. 

Cubic  feet. 

Cubic  feet. 

39. 82 

119,991,456 

46.29 

153.50 
575. 18 

747. 298, 656 

288.  3i 

145. 13 

122. 699, 232 

47.33 

403. 19 

648,  341,  280 

250.13 

175.  30 

10,  839,  744 

4.18 

811.28 

412,  043.  328 

158.96 

436.  86 

307,  895.  040 

118.78 

Amount. 


Cvbicfeet. 
124.619.904 
122,  614. 560 
211.104.192 
106,504,416 
308, 236. 320 
54. 243, 648 
177.  .525, 216 


Atct 
'diMlU 

I      Pfi 

8CC(Jl 
CulAt, 

4 

4 

T 
S 
U 
2 
« 


Total.  7}  years. 
Mean  . . .  .* 


7.  338,  379.  680 
917,  297, 460 


342.  48 


I    2, 369, 108, 736 
290, 138,  592 


114. 25 


1,104.908.256 
138. 113, 532 


Year. 


1880. . 
1887. . 
1888.. 
1889.. 
1890.. 
1891.. 
1892.. 
1803.. 


Tot4il  Amount 
for  vcar. 


Cubic  feet 
4,  774,  382, 
5,071,323, 
6.126,296. 
6. 209,  373, 
4,501,144, 
4,  631,  240. 
6. 309,  689, 
6, 084,  319, 


265 
168 
976 
600 
512 
448 
184 
104 


Avpn, 

discbai 

pcrsett 

CubieJ 
20 
16 
19 
19 
1^ 
H 
1! 
1! 


Total,  7i  3*ear8 43,  707. 769, 257 

Mean i        5,630.712,162 


1 


Area  of  'watershed  of  Pino  River  Re-nervoir.  562.07  squaro  miles  =15,669,612,288  square  feet. 
Mean  annual  rainfall  from  May  1, 1887,  to  December  31,  1893,  22.981  inchea. 
Total  rainfall  on  this  basis  from  Apr.  1,  1880,  to  Dec.  31,  1893,  236,642,484,773  cubic  feet. 
Amount  liberated  from  Pine  River  Dam  from  Apr.  1,  1886,  to  Dec.  31,  1893,  43,707.760.257  cubit 
Percentage  of  rainfall  liberated  from  P\iaoUvv<iTY>ra\^Tws!v  Apr.  1, 1886,  to  Dec.  31, 1893, 18,47 
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RELATION   BETWEEN   RAINFALL   AND   RESERVOIR   DISCHARGE. 

Tbe  following  data  lias  been  collected  from  tbc  observations  made  at 
le reservoir  stations  since  their  completion: 

lu  the  fall  of  1884  tlie  three  upper  dams,  Leech  Lake,  Lake  Winni- 
igosliish.and  Pokegama  Falls  Dam  were  completed,  and  since  Jannary 
,1885,  complete  records  of  rainfall  and  discharge  were  kept  at  each  of 
hose  (lams.  Pine  River  Dam  was  completed  in  the  fall  of  18SG,  but 
ecoids  of  the  discharge  were  kept  from  April  1  of  that  j- ear.  The 
ecortis  of  rainfall,  however,  were  not  kept  until  May  1,  1887. 

Tables  I,  II^lII,  and  IV  summarize  the  obFervations.  Table  I  shows 
herahifall  at  Leech  Lake,  Lake  Winnibigoshish,  and  Pokegama  Falls 
lams  for  each  year  and  month,  the  total  and  mean  annual  rainfall  dur- 
iil^the  years  1885  to  1893,  inclusive.  Table  II  shows  the  average  and 
otal  discharge  for  each  month  and  year,  as  well  as  the  total  and  mean 
miiual  discharge,  at  Pokegama  Falls  Dam  during  the  years  1885  to 
i893,  inclusive.  Table  III  shows  the  rainfall  at  Pine  River  Dam  for 
.'ach  year  and  month,  the  total  and  mean  annual  rainfall  from  May  1, 
i887,  to  December  31,  1893.  Table  IV  shows  the  average  and  total 
liscbarge  for  each  year  and  month,  as  well  as  the  total  and  mean 
inimal  discharge  at  Pine  River  Dam,  from  April  1,  1886,  to  December 
II,  1893. 

The  watershed  above  Pokegama  Falls  is  3,265.40  square  miles,  equal 
0  91,035,800,064  square  feet.  The  mean  annual  rainfall  for  the  Leech 
^ke,  Lake  Winnibigoshish,  and  Pokegama  Falls  reservoirs  from  our 
wsent  data  is  24.737  inches.  The  total  rainfall  from  1885  to  1893, 
"elusive,  is  a  depth  of  18.5536  feet  or  1,680,041,820,067  cubic  feet. 

Tbe  excess  in  the  reservoirs  above  Pokegama  Falls  Dam  on  Decem- 
>er  31,  1893,  over  the  amount  on  hand  on  December  31,  1884,  was 
1,587,716,698  cubic  feet.  The  total  amount  liberated  from  the 
Pokegama  Falls  Dam  during  the  years  1885  to  1893,  inclusive,  was 
•82,048,990,528  cubic  feet.  Assuming  that  the  surplus,  1,587,716,698 
:ubicfeet,  will  j)ass  through  the  Pokegama  Falls  Dam,  the  total  available 
rom  the  rainfall  will  be  284,238,435,226  cubic  feet.  The  percentage  of 
ie  rainfall  which  finds  its  way  into  the  Mississippi  at  Pokegjima  Falls 
s  therefore  10.828.  The  mean  annual  discharge  being  995.26  cubic  feet 
>^r  second,  and  the  area  of  the  watershed  being  3,265.46  square  miles, 
behave  a  discharge  of  0.305  of  a  cubic  foot  per  second' from  each  square 
'"le  of  watershed. 

The  mean  annual  rainfall  at  Pine  River  Dam  is  22.981  inches,  and  the 
Tea  of  the  watershed  is  562.07  square  miles=15,669,612,288  square 
Pet.  The  total  rainfall  from  April  1,  1886,  to  December  31, 1893,  is 
30,642,484,773  cubic  feet.  The  amount  liberated  from  Pine  River  Dam 
•oni  April  1, 1886,  to  December  31, 1893,  was  43,707,769,257  cubic  feet, 
he  percentage  of  the  rainfall  whicli  passes  through  Pine  River  Dam 
!  therefore  18,470. 

The  average  discharge  per  second  from  Pine  River  Dam  is  178.63 
ibicfeet;  and  the  watershed  being  562.07  square  miles,  the  discharge 
T  second  for  each  square  mile  of  watershed  is  0.318  of  a  cubic  foot 
r  second. 

[n  regard  to  the  release  of  water  from  the  Pokegama  Falls  Dam,  the 
lowing  discharge  during  each  year  will  probably  give  the  most  satis- 
tory  results  during  each  year: 


1 
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Discharge  per  second  in —  C^bicfeei 

January , 30 

February 30 

March 10 

April    *5fl 

May 90 

June 9C 

July « 

August 2,2 

September 2,2f 

October 2,2; 

November tW 

December 3( 

For  tbe  discharge  at  Pine  River  Dam  the  following  arraiigemei 
will  probably  cover  the  case  to  the  best  advantage: 

Discharge  per  second  in —  Cubic  f» 

January 

February  

May 1 

Juno 2 

July 3 

August ^ 

September ^ 

October ^ 

November ^ 

December 

During  the  low-water  season,  August,  September,  and  October, ' 
have  2,250  cubic  feet  per  second  from  the  Pokegama  Falls  Dam,  a 
450  cubic  feet  per  second  from  the  Pine  River  Dam,  which  makes 
total  of  2,700  cubic  leet  per  second  from  the  four  reservoirs  now  unc 
control. 

Amount  Expended  during  fiscal  year  ending  June  30, 1894,  includi 
outstanding  liabilities,  $43,294. 

The  beneficial  effects  resulting  in  i)revions  years  from  the  operat 
of  the  completed  reservoirs  have  been  maintained. 

During  the  season  of  1803  the  water  collected  and  released  was: 

The  total  supx)ly  for  the  year  from  the  principal  collecting  reservoi 
Leech  Lake  and  Lake  Winnibigoshish,  was  25,952,075,048  cubic  feet 
9,827,350,272  cubic  feet  and  10,124,725,376  cubic  feet,  respectively. 

The  greatest  height  reached  by  the  retained  water  in  Leech  Lil 
was  1.85  feet,  June  3  to  24,  and  in  Lake  Winnibigoshish,  8.86  feet,  Jul 
29,  indicating,  approximately,  an  accumulation  of  10,000,000,000  cubi 
feet  in  the  former  and  30,000,000,000  cubic  feet  in  the  latter. 

Leech  Lake  Reservoir. — With  the  exception  of  a  small  discharge  i 
January  1  to  24  the  water  released  from  Leech  Lake  up  to  June  7  tra 
leakage  only.  Beginning  Jitne  7  the  discharge  was  increased  to  » 
average  of  598.31  cubic  feet  per  second  for  the  remainder  of  the  niontl 
making  a  total  discharge  for  June  of  1,323,200,448  cubic  feet;  maximm 
discharge,  June  24,  912.33  cubic  feet  per  second;  minimum  discharge 
June  4,  51  cubic  feet  per  second. 

Average  discharge  in  July,  729.95  cubic  feet  per  second;  maximn^ 
893.51  cubic  feet  per  second,  July  1 ;  minimum,  642  cubic  feet  per  secoa^ 
July  14;  total  for  month,  1,955,093,760  cubic  feet. 

Average  discharge  in  August,  660.14  cubic  feet  per  second ;  inaximttU 

'  Th'iH  may  be  100  cubic  feet  per  second  from  April  1  to  15,  and  900  cubic  feetp* 
second  from  April  15  to  30.  . 

t  Tbis  may  be  1,586  cubic  feet  per  second  from  November  1  to  15,  aud300cuW 
feet  per  second  from  Novomber  15  to  30 
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742.96  cubic  feet  per  second,  August  10 ;  minimum,  623.21  cubic  feet  per 
second,  August  31;  total  for  the  month,  1,768,115,620  cubic  feet. 

Average  discharge  in  September,  550.25  cubic  feet  per  second;  maxi- 
mum, 623.21  cubic  feet  per  second,  September  1 ;  minimum,  470.22  cubic 
feet  per  second,  September  30;  total  for  the  month,  1,420,258,368  cubic 
feet. 

Average  discharge  in  October,  406.18  cubic  feet  per  second;  maxi- 
mum, 531.97  cubic  feet  per  second,  October  5;  minimum,  175  cubic  feet 
per  second,  October  25;  total  for  the  month,  1,061,998,560  cubic  feet. 

The  dam  was  closed  October  20,  the  discharge  after  that  date,  with 
tlie  exception  only  of  a  small  output  on  the  25th,  being  leakage  through 
the  stop  plank.  The  discharge  for  the  last  eleven  days  of  October, 
leakage  mainly,  was  197.94  cubic  feet  per  second. 

Average  discharge  in  November,  173.06  cubic  feet  per  second ;  maxi- 
mum, 195.42  cubic  feet  per  second,  November  1 ;  minimum,  138.38  cubic 
feet  per  second,  November  30;  total  for  the  month,  448,561,152  cubic 
feet. 

Average  discharge  in  December,  125.60  cubic  feet  per  second;  maxi- 
mum, 131.97  cubic  feet  per  second,  December  1;  minimum,  120.50  cubic 
feet  per  second,  December  30;  total  for  the  month,  336,350,272  cubic 
feet.  All  of  the  discharge  in  November  and  December  was  in  leakage. 

The  water  levels  in  Leech  Lake  Reservoir,  above  the  low-water  stage, 
as  affected  by  the  supply  and  discharge  in  1893,  were  as  follows: 

Feet. 

January? 0.32 

February  4 35 

March  4 49 

Aprill .66 

%6 1.34 

J«ne3 1.85 

Jnlyl 1.79 

^«gU8t4 1.36 

8«ptember2 1.08 

October  2 69 

November  4 47 

December  2 55 

I>ecember30 64 

.  At  the  close  of  the  year  the  lake  level  showed  a  gain  of  0.32  foot, 
indicating,  approximately,  that  the  supply  from  the  watershed  had 
exceeded  the  discharge  to  the  extent  of  about  1,500,000,000  cubic  feet. 
^innibigoshish  Reservoir, — The  first  release  of  water  from  Winnibi- 
gosbish  Reservoir  was  made  between  January  22  and  February  17,  dur- 
ing which  i>eriod  there  was  an  average  discharge  of  309.11  cubic  feet 
per  second;  301.28  cubic  feet  per  second  for  the  ten  days  in  January, 
and  317.46  for  the  seventeen  days  in  February;  a  tot<il  discharge  in 

January  of  254,800,288  cubic  feet,  and  in  February  of  446,286,976  cubic 

leet. 

Op  February  18  the  dam  was  closed,  remaining  so  until  July  30. 
llnriug  the  closed  periods,  between  January  1  and  July  30,  one  hundred 
?Dd  eighty-two  days,  there  must  have  been  a  flow  of  leakage,  averag- 
^H^  probably,  50  cubic  feet  per  second;  of  this  flow  from  leakage,  how- 
^^'^^  no  record  w^as  kept  at  the  dam. 

^^ginning  July  30,  the  legular  release  of  water  was  commenced. 

Average  discharge  in  July,  two  days,  304.84  cubic  feet  per  second; 
^talfor  the  month,  52,663,392  cubic  feet. 

Average  discharge  in  August,  1,780.73  cubic  feet  per  second;  maxi- 
J^'im,  2,480.67  cubic  feet  per  second,  August  27;  minimum,  300.72  cubic 
leet  per  second,  August  5 ;  total  for  the  month,  4,778,158,404  cubic  feet.  1 
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Average  discharge  in  September,  2,548.4G  cubic  feet  per  seeoud;  inaxi- 
luuniy  2,839.89  cubic  feet  per  second,  September  25;  minimum,  2,360.58 
cubic  feet  per  second,  September  10;  total  for  tbe  month,  6,605,608,320 
cubic  feel. 

Average  discharge  in  October,  2,354.01  cubic  feet  per  second;  maxi- 
mum, 2,644.05  cubic  feet  per  second,  October  3;  minimum,  1,810  cubic 
feet  per  second,  October  17-19;  total  for  the  month,  3,864,338,496  cubic 
feet.  The  dam  was  closed  October  19,  remaining  so  until  the  eud  of 
the  year,  except  the  last  five  days  of  December,  when  an  average  dis- 
charge of  220  cubic  feet  per  secon  d  was  made ;  total  discharge  in  Decern 
ber,  122,869,440  cubic  feet. 

Total  number  of  days  discharge  was  made,  116;  during  the  249  days 
the  dam  was  closed  it  is  estimated  that  there  must  have  been  an  aver- 
age fiow  from  leakage  of,  probably,  50  cubic  feet  per  second. 

The  water  levels  in  Lake  Winnibigoshish  Reservoir,  above  tbe  low- 
water  stage,  as  affected  by  the  supply  and  discharge  in  1893,  were  as 
follows : 

Feet 

January  1 5.47 

February  I 5.62 

March  1 5.71 

April  1 6.05 

May  1 6.64 

Junol 7.80 

Julyl 8.43 

August  1 8.86 

September  1 8.20 

October  1 5.62 

October  17 4.27 

November  1 4.23 

December  1 4.31 

December  26 4.36 

The  elevations  as  above  show  a  loss  of  water  level  in  the  lake  of  l.H 
feet  during  the  year,  indicating  a  draft  on  the  water  left  in  the  reser- 
voir from  the  preceding  year  of  about  3,600,000,000  cubic  feet. 

There  was  nothing  worthy  of  special  notice  in  connection  with  tbe 
discharge  of  water  from  the  Leech  Lake  and  Lake  Winnibigoshish  res- 
ervoirs, except  the  fact  that  the  discharge  was  interfered  with  at  the 
dam  of  the  latter  reservoir  by  floating  bog,  which  at  times  partially  or 
completely  closed  some  of  the  sluices,  thereby  suddenly  reducing  the 
discharge  and  complicating  the  calculations  as  to  the  quantity  of  water 
released.  The  floating  bog  comes  entirely  from  the  shores  pf  Winibi 
goshish  Bay,  where  it  has  been  loosened  from  its  bed  by  successive 
high- water  stages,  and  when  the  wind  happens  to  be  favorable  it  is  car- 
ried to  the  dam. 

The  construction  of  a  sheer  boom,  it  is  believed,  would  prevent  a 
recurrence  of  this  interference. 

The  output  from  Leech  Lake  and  Lake  Winnibigoshish  reservoirs, 
together  with  the  supply  from  the  watershed  below  them,  gave  supply 
for  the  following  discharge  from  Pokegama  Reservoir: 

PoJcegama  Reservoir. — As  the  distributing  reservoir  for  the  Upper 
Mississippi  River  system,  the  release  of  water  from  Pokegama  Reser- 
voir is  practically  continuous,  varying  according  to  the  season  and  the 
necessities  of  the  river  below;  during  the  season  of  1893  the  dam  vas 
only  closed  for  three  days,  and  then  only  for  necessary  repairs. 

Average  discharge  in  January,  328.54  cubic  feet  per  second ;  maxi- 
mum, 500.98  cubic  feet  per  second,  January  21 ;  minimum,  207.97  cubic 
feet  per  second,  January  1;  total  for  the  month,  879,966,720  cubic  feet 
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.verage  discbarge  in  February,  403.40  cubic  feet  per  second;  maxi- 
m,  475.15  cubic  feet  per  second,  February  1 ;  minimum,  146.30  cubic 
;per  second,  February  20;  total  for  the  month,  803,975,328  cubic 

I 

Uerage  discharge  for  March,  150.80  cubic  feet  per  second ;  maxi- 
m^  153.49  cubic  feet  per  second,  March  31;  minimum,  148.04  cubic 
t  per  second,  March  1;  total  for  the  month,  403,901,856  cubic  feet. 
Ivcrage  discharge  in  April  (twenty-seven  days),  153.67  cubic  feet  per 
ond;  maximum,  160.97  cubic  feet  per  second,  April  23;  minimum, 
i.90  cubic  feet  per  second,  April  24;  total  for  the  month,  358,482,240 
)ic  feet.  April  15-17.  the  dam  was  closed  for  repairs  at  the  foot  Of 
)  log  sluice. 

Average  discharge  in  May,  315.20  cubic  feet  per  second ;  maximum, 
L26  cubic  feet  per  second,  May  23;  minimum,  145.78  cubic  feet  per 
ond,  May  1 ;  total  for  the  month,  844,242,048  cubic  feet. 
Lverage  discharge  in  June,  611.76  cubic  feet  per  second;  maximum, 
?9.93  cubic  feet  per  second,  June  4;  minimum,  145.80  cubic  feet  per 
ond,  June  8;  total  for  the  month,  1,585,690,560  cubic  feet. 
Lverage  discharge  in  July,  973.69  cubic  feet  per  second;  maximum, 
)5.68  cubic  feet  per  second,  July  2;  minimum,  574.60  cubic  feet  per 
and,  July  14;  total  for  the  month,  2,607,990,048  cubic  feet, 
iverage  discharge  in  August  1,449.27  cubic  feet  per  second;  maxi- 
DD,  2,827.26  cubic  feet  per  second,  August  22^   minimum,  468.75 
ic  feet  per  second,  August  10;  total  for  the  month,  3,882,079,872 
ic  feet. 

Lverago  discharge  in  September,  2,742.11  cubic  feet  per  second; 
umum,  2^958.72  cubic  feet  per  second,  September  8;  minimum^ 
)8.89  cubic  feet  per  second.  September  1;  total  for  the  month^ 
)7,537,888  cubic  feet. 

.verage  discharge  in  October,  2,789.10  cubic  feet  per  second;  maxi- 
n,  2,961.92  cubic  feet  per  seoond,  October  7 ;  minimum,  2,456.4S 
icfeet  per  second,  October  31:  total  for  the  mouth,  7,512,146,49ft 
ic  feet. 

iverage  discharge  in  November,  1,091.00  cubic  feet  per  second; 
dmnm,  2,353.51  cubic  feet  per  second,  November  1;  minimum^ 
cubic  feet    per    second,   November    25;     total  for  the  month^ 
58,491,448  cubic  feet. 

Lverage  discharge  in  December,  412.66  cubic  feet  per  second;  maxi- 
m,  499.12  cubic  feet  per  second,  December  8;  minimum,  301.80  cubic- 
;per  second,  December  6;  total  for  the  month,  1,105,271,136  cubic 

L't 

'otal  discharge  for  the  year  at  Pokegama  Falls  Dam,  29,919,775,680 
«c  feet,  equal  to  an  average  daily  discharge  of  948.88  cubic  feet  per 
ond;  maximum  discharge,  2,961.92  cubic  feet  per  second,  October 
minimum  discharge,  141.90  cubic  feet  per  second,  April  24. 
le  discharge  from  Pokegama  Reservoir  for  the  entire  year  wa* 
57,703,032  cubic  feet  in  excess  of  the  quantity  of  water  released  from 
'cli  Lake  and  Lake  Winibigoshish  reservoirs;  which  quantity,  less. 
'  leakage  from  Winibigoshish  lleservoir,  represents  the  supply 
^  Pokegama  watershed.  To  the  supply  from  Pokegama  watershed,, 
[gured  on  this  basis,  should,  however,  be  added  the  loss  from  evapo- 
ion  and  infiltration  during  the  period  of  large  discharge  from  the* 
;^r  dams,  August,  September,  and  October,  which,  as  the  flooded 
His  very  large,  must  be  a  considerable  quantity, 
ho  main  interest  in  tbo  discharge  of  1893  was  centered  in  the  release- 
fater  during  the  monthsof  August,  September, October,  andNovem-^ 
1  for  the  benefit  of  navigation  on  the  river  below  St.  PauL 
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I  the  outlet  of  Leech  River  and  Pokegama,  as  in  previous  large  dis< 

In  this  case  the  height  reached  by  the  water  in  Ball  Club  Lake 

feet  above  the  low-water  stage.    This  height. backed  the  water 

the  small  lake  above  Ball  Glnb  Lake  to  the  height  of  3  feet,  ai 

j  flowed  all  the  low  country  adjacent  to  the  river  as  far  down  as 

I  let  of  Vermillion  liiver;  covered  the  swamps  and  meadows  < 

River,  coming  within  13  inches  of  grade  on  one  of  the  bridges 
Dulnt4i  and  Winnipeg  Railroad  crossing  Deer  River.  The  mea 
I  the  vicinity  of  White  Oak  Point  were  covered  from  3  to  5  feet 

1  By  the  piling  up  of  the  water  at  the  outlet  of  Leech  River,  M\ 

\  ^         was  raised  5  feet,  and  the  effect  of  the  race  water  wasnoticeabl 

j  river  10  miles  or  more  above  Mud  Lake. 

This  accumulation  and  spreading  of  water  over  a  great  area  of 
above  Vermillion  River  is  unavoidable  with  discharges  from  ti 
dams  exceeding  2,000  cubic  feet  per  second,  as  sufficient  head : 
formed  above  the  outlet  of  Vermillion  River  to  force  the  water 
that  narrow  river  valley,  from  that  point  to  White  Oak,  Lake  1 
a  distance  of  about  8  miles  by  water. 

With  a  discharge  of  2,000  cubic  feet  per  second  it  is  estimated 
river  section  is  sufficiently  large  to  carry  the  water  without  flov 
low  lands  to  any  material  extent. 

Though  the  water  this  year,  between  the  upper  dams  and  Pol 

was  not  quite  as  high  as  that  of  some  previous  discharges,  as  indi< 

the  Ball  Club  Lake  gauge,  complaints  of  damage  from  high  wa1 

more  numerous;  mainly,  probably,  because  the  country  in  that 

I  has  been  extensively  settled  upon  in  the  years  since  the. last  la 

let  of  water.    Much  of  the  land  now  occupied  has,  however,  be 

chased  or  otherwise  obtained  subject  to  Howage,  though  in  soi 

it  has  been  claimed  that  lauds  have  been  overflowed  that  had  i 

i  included  within  the  flowage  lines  as  originally  determined. 

i  The  large  release  of  water  from   Pokegama  Reservoir  was 

I  August  20,  with  a  discharge  of  2,598.31  cubic  feet  per  second. 

time  the  gauge  in  Pokegama  Lake  indicated  a  stage  of  5.44  fe< 
low  water,  and  the  valley  above  Pokegrama  was  well  filled  by 
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November  (1-15)  average,  1,626.41  cubic  leet  per  second;  total  for 
^t  portion  of  the  montb,  2,106,531,360  cubic  feet. 

Total  disebarge  from  Pokegama  Beservoir  between  August  20  and 
IJovember  15, 19,446,495,552  cubic  feet,  a  dail'^  average  of  2,543.55  cubic 
feet  per  second. 

The  water  released  from  Leech  Lake  and  Lake  Winnibigoshish  Bes- 
srvoirs  as  a  supply  for  the  discharge  from  Pokegama  Beservoir  was 
19,339,101,216  cubic  feet,  107,394,339  cubic  feet  less  than  the  quantity 
discharged  from  Pokegama  Beservoir;  as,  however,  during  this  time  of 
large  discharge  there  should  have  been  an  increment  to  the  water 
supply  in  Pokegama  from  rainfall  of  981,804,658  cubic  feet,  there  was 
really  no  excess;  on  the  contrary,  with  the  supply  from  rainfall  as 
above,  a  loss  of  over  800,000,000  cubic  feet  would  be  indicated,  which  loss 
voold  be  attributable  to  evaporation  and  infiltration  on  the  flooded 
area  above  Pokegama. 

The  year's  supply  from  Pokegama  watershed,  figured  on  the  basis  of 
16.746  per  cent  of  the  rainfall,  as  arrived  at  from  the  rainfall  and  total 
dischai'ge  on  the  entire  system,  for  the  season  of  1893,  should  have  been 
6,025^72,650  cubic  feet. 

This  quantity,  added  to  the  total  discharge  from  the  upper  reservoirs, 
would  give  31,977,448,298  cubic  feet,  which,  as  the  total  discharge  for  the 
entire  year  from  Pokegama  was  29,919,775,680  cubic  feet,  would  indicate 
a  ]os8  between  the  upper  dams  and  Pokegama  of  about  2,000,000,000 
cnbic  feet,  presuming  that  there  was  about  the  same  quantity  of  water 
at  the  end  of  the  year  in  Pokegama  Beservoir  as  there  was  at  the  begin- 
niiiig,  though,  in  fact,  Pokegama  Lake  was  about  1.3  feet  lower  at  the 
close  of  1893. 

The  large  release  of  water  from  Pokegama  Dam  was  unattended  by 
incident  of  interest  other  than  that  of  the  passage  through  the  dam  of 
a  large  quantity  of  saw  logs,  in  the  vicinity  of  35,000,000  feet,  B.  M., 
imtig  the  first  thirteen  days  of  the  discharge.  The  logs  began  to 
arrive  at  the  dam  several  days  before  the  discharge  was  commenced  in 
August,  and  the  river  was  practically  full  of  logs  for  15  miles  or  more 
above  the  dam.  The  presence  of  the  logs  in  the  river  was  found  to 
materially  obstruct  the  flow  of  water,  so  that  it  was  necessary  that 
they  should  be  got  rid  of  as  quickly  as  possible. 

The  movement  of  the  logs  and  the  working  of  the  driving  crews  in 
the  swampy  country  in  the  vicinity  of  the  outlet  of  Pokegama  Lake 
^iiilodged  large  areas  of  floating  bog,  which  came  to  the  dam  and  was 
sluiced  with  the  logs.  It  is  estimated  that  at  the  very  least  100  acres 
<>f  this  bog  was  passed  through  the  log  sluice.  The  bog  came  to  the 
^am  frequently  in  large  sheets,  3  to  4  feet  thick,  and  of  an  acre  or  more 
iJi  area,  so  that  it  was  necessary  to  saw  it  up  into  sections  of  such  size 
^  could  be  passed  through  the  log  sluice. 

Witli  reference  to  the  passage  of  logs  through  the  dam  during  a 
We  flow  of  water,  it  was  found  that  from  2,600  cubic  feet  to  2,800 
cnbie  feet  i>er  second  was  practically  the  limit,  as  with  the  present 
arrangement  of  sheer  booms  above  the  dam  a  larger  discharge  made 
the  current  so  strong  as  to  cause  the  logs  and  bog  to  pass  under  the 
^HKnn,  and  so  clog  the  small  discharge  sluices  as  to  render  the  closing 
of  the  entire  dam  necessary  to  clear  them. 

Even  with  the  discharge  of  2,000  cubic  feet  per  second,  the  set  of  the 
cnrrent  at  right  angles  to  the  direction  of  the  main. sheer  boom  was  so 
freat  as  to  cause  much  delay  and  trouble  in  closing  off  the  water  and 
'learing  the  sluices  of  both  logs  and  bog. 
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During  the  large  discbarge  from  Pokegama  Reservoir  there  was  a 
considerable  increment  to  the  river  from  Pine  liiver  Reservw— in 
August  (20  to  31),  389.55  cubic  feet  per  second;  in  September,  785,05 
cubic  feet  p^r  second ;  in  October,  436.86  cubic  feet  per  second,  and  in 
November  (1  to  15),  227.63  cubic  feet  per  second;  in  all,  3,903,635,808 
cubic  feet;  making,  with  the  flow  from  Pokegama,  a  total  from  the 
reservoirs  of  23,350,129,360  cubic  feet — an  average  daily  discharge  for 
the  88  days  of  flow  of  3,071.09  cubic  feet  per  second. 

The  Board  of  Engineers  in  their  reporC  dated  May  24, 1887,  and 
printed  on  pp.  1681-1698  Annual  Keport  of  the  Chief  of  Engineers, 
1887,  express  this  opinion : 

As  far  down  as  the  mouth  of  the  first  cons'. derahlo  tributary,  the  St.  Croii,  it  is 
therefore  not  imrensonable  to  suppose  that  navigation  may  be  benefited  nearly  in 
proportion  to  the  effect  upon  the  St.  Paul  gauge,  i.  o.,  from  1  foot  to  18  inches  of 
low- water  stages. 

My  predecessor,  in  his  annual  reports  for  the  years  1887,  1888,  and 
1889,  has  stated : 

From  such  observations  as  means  admitted  of  in  1885  and  1886,  and  stated  in  my 
reports  of  December  1£,  1885,  and  November  5,  1886,  both  of  which  are  here  respect- 
fully referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on  the  U.  8.  Signal 
Service  gauge  at  St.  Paul,  the  effect  of  every  100  cubic  feet  per  second  of  water 
added  to  the  river  and  steadily  maintained  was  equivalent  to  increasing  the  deptli 
one-tenth  of  a  foot.  As  the  river  rises  the  depth  eft'ect  of  each  100  cubic  feet  of 
water  decreases  somewhat.  It  appears,  however,  from  examinations  in  18£6  and 
1886,  that  the  etlect  of  the  liberated  water  from  the  four  reservoirs  was  the  addi- 
tion of  1  foot  and  upward  to  the  4epth  at  St.  Pan!  during  the  dry  periods  of  those 
years,  the  additional  depth  being  due  to  elevation  of  water  service  as  well  as  to 
additional  scour.     (See  Appendix  A  A,  Annual  Report,  1887.) 

The  benefit  of  the  reservoir  volume  extended  over  some  425  [390]  miles  of  rivet 
below  Grand  Kapids,  the  rapids  being  388  [353]  miles  by  river  above  St.  Paul.  Of 
the  425  [390]  miles,  200  [165]  are  navigated  by  steamers. 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  release  of  the  stored-np 
water  undoubtedly  averaged,  for  the  eighty-six  days,  1  foot  to  1^  feet.  (See  Appen- 
dix Z,  Annual  Report,  18^.) 

The  increase  in  channel  depth  at  St.  Paul  due  to  the  reservoir  water  nndonbtedlj 
averaged  1  foot  during  the  low- water  season  of  1888.  (See  Appendix  B  B,  Annual 
Report,  1889.) 

The  eflfect  of  the  reservoirs  on  the  navigable  depth  of  water  iu  the 
channel  of  the  Mississippi  Eiver  above  the  Falls  of  St.  Aathouy  is  not 
as  conclusively  shown  as  it  could  be.  A  series  of  hydrological  aud 
meteorological  observations  on  the  Mississippi  and  the  principal  trib- 
utaries above  St.  Paul,  extending  over  a  period  of  several  years,  would 
furnish  information  not  only  of  great  practical  value  in  the  operations 
of  the  reservoirs,  but  would  also  be  of  scientific  value  in  counection 
with  the  loss  of  river  water  by  evaporation  aud  filtration  and  in  the 
progression  (and  even  dispersion)  of  a  flood  wave.  A  commencement 
in  this  direction  has  been  made  by  the  provision  for  gaugings  at  or  near 
St.  Paul,  but  the  money  available  for  the  purpose  is  inadequate  for 
thorough  work,  and  is  only  applicable  near  St.  Paul.  It  is  estimated 
that  the  sum  of  $15,000  per  annum  can  be  profitably  expended  in 
hydrological  and  meteorological  investigation  during  a  period  of  four 
years. 

These  dams  have  been  created  for  impounding  enormous  bodies  of 
water  and  releasing  the  same  under  control.  The  water  is  released 
through  sluices,  which  are  opened  or  closed  by  operating  devices.  The 
operating  portion  of  each  is  made  of  wood.  This  wood  is  subject  to 
decay,  and  from  this  time  on  extensive  repairs  are  likely  to  be  called 
for  at  anytime.  It  is  impossible  to  foresee  the  full  extent  of  such  repairs 
in  time  to  make  an  estimate  for  funds  in  the  next  succeeding  annual 
report  and  thereatter  awavt  \Ai<i  c\\a\\Q.e^  of  an  appropriation  during 
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nore  years.  Grave  liability  would  arise  for  losing  the  dams, 
attendant  loss  of  life  and  property  below  them.  It  is  there- 
)mmeuded  that  the  reservoir  system  be  placed  under  the  opera- 
he  statute  which  provides  a  permanent  appropriation  for  the 
oration,  and  maintenance  of  completed  structures  which  bene- 
erce  and  navigation. 

)nstruction  purposes  the  sum  of  $130,000  can  be  profitably 
i  during  the  two  years  ending  June  30, 1897,  as  follows: 

n  of  n.ivif^able  pass  in  Sandy  Lake  Dam $13, 333 

ion  of  Gull  Lake  Reservoir  and  Dam 86, 667 

cal  and  meteorological  investigations,  two  years,  at  $15,000  i)er  year    30, 000 

il .* 130,000 

mmerce  benefited  by  the  reservoirs,  reference  must  be  made  to 
nercial  statistics  of  the  Mississippi  River, 
iluable  assistance  in  work  upon  and  management  of  the  reser- 
am  greatly  indebted  to  Mr.  Archibald  Johnson,   assistant 

• 

Abstract  of  appropriations. 

ved  JuneU,  1880 $75,000.00 

vedMarch3,  1881 150,000.00 

I  August  2,  1882 300,000.00 

ved  Jnly5,  1884 60,000.00 

ved  August  5,  1886 37,500.00 

gust  11,  1888 12,000.00 

ved  September  19,  1890 90,000.00 

ved  July  13, 1892 60,000.00 

a 774,500.00 

per  letter  from  office  Chief  of  Engineers — 

ibcr9,  1881 1,572.15 

ry  20,  1882 176.00 

ry  18, 1888 643.85 

I,  1888 : 8.60 

of  commissioners  in    attempted  settlement   of  awards  to 

333.73 

ad  expended  by  officer  in  charge  for  meteorological  observa- 
rings,  examinations,  etc.,  at  proposed  dam  sites — letter  from 

ief  of  Engineers^  May  27, 1881 7,500.00 

by  the  officer  in  charge  in  connection  with  the  building 
rating  of  five  reservoir  dams  to  June  30,  1894,  including 
Ling  liabilities 760,859.34 

J  allotted  and  expended  to  Juno  30,  1894,  including  ont- 

iinding  liabilities 771,093.67 

cost  of  the  system  (omitting  that  of  laud,  etc.,  damages). ..   1, 809, 083. 50 
ippropriated 774,500.00 


aining  to  bo  appropriated 1, 034, 583. 50 

Money  statement. 

•3,  balance  unexpended $55, 550. 17 

^94,  amount  expended  during  fiscal  year 50, 277. 59 

4,  balance  unexpended 5, 272. 58 

4,  outstanding  liabijitics 1, 866.  25 

14,  balance  available 3, 406. 33 

(estimated)  required  for  completion  of  existing  project 1, 034, 683. 50 

that  can  be  profitably  expended  in  fiscal  year  ending  June 

6 115,000.00 

»d  m  compliance  with  requirements  of  sections  2  of  river  and 
•  act«  of  1866  and  1867  and  ct  sundry  civil  act  of  March  3,  imZ. 
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IMPROVEMENT    OF    CHIPPEWA    RIVER,    INCLUDING    YELLOW    BANKS, 

WISCONSIN. 

The  plan  for  improvement  of  the  Chippewa  River  consists  in  reTet- 
ment  of  caving  bends  and  construction  of  dams  and  jetties  from  Eao 
Claire  to  the  conflnence  of  the  stream  with  the  Mississippi  Biver^  a 
distance  of  56  miles,  to  confine  the  low-water  volume  to  a  channel  o( 
nearly  uniform  width  and  depth.    The  general  plan  for  improvement 
was  adopted  in  1877,  and  the  work  has  been  carried  on  in  accordaDce 
with  it,  varying,  however,  lAore  or  less  as  to  location  and  exteut  of 
dams,  jetties,  etc. 

The  object  of  the  protection  of  the  Yellow  Banks  is  to  prevent  ero- 
sion of  the  high  sand  bluffs  or  banks  bordering  the  Chippewa  Kiverat 
a  number  of  points  below  Eau  Claire,  and  thereby  to  relieve  the  chaiL- 
nels  of  that  river  and  of  the  Mississippi  below  the  junction  of  the  two 
streams  from  the  masses  of  sand  contributed  by  those  banks.  '^^^L 
plan  for  protection  consists  in  a  revetment  of  piling  and  fascines,  tl^^ 
latter  to  be  crowned  with  rock.  ^^ 

The  examinations  of  this  river  upon  which  the  plan  and  estimat^^ 
were  based  were  made  in  1874  and  1875.  The  two  reports  dated  J^^^ 
uary  30, 1875,  and  December  13,  1875,  were  printed  on  pp.  373-33*^ 
Part  I,  Annual  Report  for  1875,  and  pp.  707-709,  Part  I,  Annual  Eepa^V 
for  187(5,  respectively.     In  those  reports  the  estimate  of  the  cost  <T^ 


improvement  below  Eau  Claire  was:  For  channel  improvements,  $75,790/ 
for  protecting  Yellow  Banks,  $64,102.50;  total,  $139,892.50. 

The  first  appropriation  for  improving  the  Chippewa  River  was  made 
in  187G,  and  tbe  first  that  was  applied  to  the  protection  of  the  Yellow 
Banks  was  made  in  1882.  These  were  regarded  as  separate  and  dis- 
tinct works  until  the  act  of  Congress  of  ^ugust  11, 188i8,  appropriated 
for  the  improvement  of  the  Chippewa  River,  including  the  Yellow 
Banks  in  said  river,  Wisconsin,  continuing  improvement,  810,000. 

The  estimated  cost,  including  all  expenditure  since  1876,  for  channel 
improvement  of  the  river,  as  revised  by  my  predecessor  in  1888  (see 
pp.  1543, 1 544,  Annual  Report  for  1838),was  placed  at  $176,487.72.  The 
cost  of  protecting  the  \''ellow  Banks,  as  revised  by  the  same  officer  in 
1883  (see  p.  1443,  Annual  Report  for  1883),  was  estimated  at  $96,000, 
making  the  total  cost  for  channel  improvement  and  thct  protection  of 
the  Yellow  Banks  8272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and. the  crossing  at  the  mouth  of  the 
river  was  extremely  difficnlt  at  that  stage,  owing  to  tbe  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insuf 
ficient  depth.  Frequently  the  depth  of  water  on  the  bar  at  the  mouth 
of  the  river  was  but  10  or  12  inches. 

The  work  of  improvement  to  June  30, 1893,  has  i)rovided  a  permanent 
channel  3  feet  in  depth  over  the  bar  at  the  mouth  of  the  river,  and 
materially  increased  the  depths  over  the  Durand,  Plum  Island^  Plum 
Island  Flats,  Battle  Island,  Wacouta  Island,  and  Flower  Pot  Islaud 
bars,  besides  straightening  a  difficult  piece  of  river  at  the  Bfadison 
street  bridge  in  Eau  Claire,  and  the  stoppage  of  a  difficult,  dangerous 
cut-off  at  Dead  Lake.  Where  the  improvements  have  been  completed 
the  channels  are  3  feet  or  more  in  depth.  The  channel  improvements 
have  effected  a  material  reduction  in  the  cost  of  running  raft^  lumber 
from  Eau  Claire  to  the  moutb  of  the  river. 
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No  work  of  consequence  has  been  done  at  the  Yellow  Banks  since 
1883.  *  ^ 

At  that  time  revetments  of  the  banks  had  been  accomplished  as  fol- 
lows: 
At  Waubeek  Bank,  2,989  feet  long,  protection  completed. 
At  Rumseys  Bank,  4,600  feet  long,  piles  all  driven  and  1,850  linear 
feet  of  protection  completed. 

At  Mary  Dean  Bank,  6,000  fe^t  long,  piles  have  been  driven  for  625 
linear  feet,  and  139  feet  of  the  protection  completed. 

Total  expended  from  commencement  of  operation  in  1877  to  June  30, 
1893,  including  outstanding  liabilities,  $171,022.76. 

Operations  during  the  past  fiscal  year. — On  account  of  the  small  amount 
of  funds  available,  work  during  the  past  year  was  confined  to  complet- 
ing the  repairs  to  Eau  Galle  Flats  Dam  No.  1.  This  dam  was  built  on 
tbe  ice  during  the  winter  of  1892-'93.  It  was  injured  by  the  ice  jams 
of  the  following  spring,  as  detailed  in  my  last  annual  report.  The 
repairs  were  at  once  commenced  and  completed  in  August,  1893.  The 
effect  of  the  dam  on  the  channel  of  the  river  has  been  very  beneficial. 
Tbe  Eau  Galle  Flats  have  for  several  years  past  been  the  shoalest  place 
Oil  tbe  river,  and  occasioned  the  greatest  trouble  to  the  passage  of 
nfts.  It  was  not  expected  that  the  one  dam  would  effect  a  complete- 
and  permanent  improvement,  but  it  did  result  in  such  a  betterment 
that  during  the  past  season  rafts  were  floated  over  the  flats  without 
difficulty. 

In  this  connection  I  desire  to  state  that  the  appropriations  for  this 
improvement  since  188  >  have  been  inadequate  to  maintain  existing 
dams  in  good  condition,  and  at  the  same  time  relieve  navigation  inter- 
ests by  the  construction  of  new  works  on  bars  that  are  serious  obstruc- 
tions to  the  passage  of  rafts.    A  connected  survey  of  the  river  is  needed, 
particularly  of  the  lower  20  miles  from  Waubeek  Valley  Bank  to  the 
mouth.    The  necessity  for  this  survey  has  been  repeatedly  urged  by 
my  predecessors.    In  order  to  obtain  the  best  effect  from  works  of 
improvement,  they  should  be  located  as  parts  of  a  systematic  plan. 
This  can  only  be  done  by  aid  of  a  complete  survey. 

Tbe  following  statement  shows  the  cost  of  work  during  the  past 
year : 

Onre  of  property,  anperinteudeiice,  and  St.  Paul  office  expanse $1SS.  71 

Baa  Oallo  FlaU  Dam  No.  I : 

4.5.4  cords  brush,  at  $1.75 $78.95 

9.75  cords  stone,  at  $6.50 63.37 

Delivery  by  Hatboat  and  placing  107.4  cords  brush  and  58.35 

cords  stone 396.21 

538.53 

Total  expense  for  year 727.24 

Distribution  of  material  a  on  hand  Jnne  SO^  1893. 

^aa  Galle  Flats  Dam  No.  1 : 

15  cords  of  stone,  at  $6.50 97.  50 

33i  cords  of  stone,  at  $5.25 175.87 

G2  cords  of  brusb,  at  $1.75 108. 50 

381.87 
Statement  of  materiah  on  hand  June  30,  IS94, 

litin  Island : 

81^  cords  brush,  at  $1.72 '. 140.51 

53^  cords  stone,  at  $5 205.62 

346.13 
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DamSf  jetties,  revetments,  and  Yellow  Banks  protections  constructed  and  kept  in  repair, 
1S77  {when  work  was  begun)  to  fiscal  year  ending  June  30,  1894. 


Description. 


East  jetty  (2,110  linear  feet) 

West  jetty  ^4,013  linear  feet) 

Shore  protectionM 

Dam 

Dam 

Shoi*o    protection,    1,335    feet,    since 
^vtished  away. 

Dam  No.  1 

Dam  No.  2 

Dam 

Dam  No.  1 

Dam  No.  2,  Khore  connection  only 

Dam 

Dam  No.  1 

Dam  No.  2 

Dam  No.  3 , 

Dam 

Dam 

Dam 

Dam  No.  1 

Dam  No.  1  (lower) 

Dam  No.  2  (upper) 

Dam , 

Protection,  Y'ello^r  Banks 

Protection,  Yellow  Ranks 

Protection.  Yellow  Banks 


Locality. 


Month  bf  river 

do 

do 

Littlo  Missouri  Chute 

Flower  Pot  Bar , 

Three  Mile  Prairie  ... 


Dark  Slough 

do...*! 

WacontA  Island  . . . 
Five  Mile  Bluff..., 

do 

Battlo  Island 

Plum  Island  Flats. 

do.... 

do 

Jack  Staff  Island.. 

Plum  Island 

Dead  Lake  Cut-off. 
KauGalle  Flats  ... 

Durand 

do 

Ean  Claire 

Waubeek 

Rumsoy 

Meridian 


Total 


Constructe<l 

daring  fiscal 

year. 


1878-79 
1S78 
1888 
1880 
1880-'8l-'82 
18S3 

1882 
1880 
1883 
1887 
)887 
1882 
1889 
1892 
1892 
1882 
1882 
1883 
1803 
1884 
1884 
1887 
1883-84 
1883-84 
1883-64 


YeUow   I  Channel 
Banki  pro- ,  improve- 
tection.  j    ment. 


iin./€el. 

s 


Lm./eeU 

(S,123 

6S4 

2.065 


223 

319 

325 

1.003 

75 

820 

1,305 

1,000 

503 

275 

400 

325 

750 

600 

600 

810 


2.969 

i.a>o  I 

139  ! 


4,978 


18,471 


Mr.  A.  O.  Powell,  assistant  engineer  on  this  improvement,  bas  exhib- 
ited faithfulness  and  zeal  in  carrying  out  the  work  intrusted  to  him. 

Expenses  during  the  fiscal  year  ending  June  30, 1894,  including  out- 
standing liabilities,  $727.24. 

The  sum  of  870,000  can  be  profitably  exi>ended  during  the  fiscal  year 
ending  June  30,  1896. 

For  channel  improvements $60, 000 

For  survey 10, 000 

Total 70,000 

Tliis  work  is  in  the  collection  district  of  Milwaukee,  Wis.  The  duties  ou  iii]i>ort8 
collected  during  the  year  ending  December  31,  1893,  amounted  to  $475,749.67. 

Abstract  of  apx)ropriations. 


By  act- 
Approved  August  14, 1876. . .  $10,  000 

Approved  J  uue  8, 1878 10,  000 

Approved  March  3, 1879 8,  000 

Approved  Juno  14,  1880 10,  000 

Approved  March  3,  1881 10,  000 

Passed  August  2, 1882 65,  000 

Approved  July  5, 1884 15,  000 


By  act — 

Approved  August  5, 1886 $18, 730 

Of  August  11, 1886 10, 000 

Approved  September  19,1890     10, 000 
Approved  July  13, 1892 5, 000 

Total 171,750 


Money  statement. 

July  1, 1893,  balance  unexpended $1, 125. 56 

Juno  30, 1894,  amount  expended  during  fiscal  year 1, 075. 82 


July  1, 1894,  balance  unexpended  .. 
July  1, 1894,  outstanding  liabilities 


49.74 
49.74 


f  Amount  (estimated)  required  fop  completion  of  existing  project 100, 737. 72 

J  AmountthatcanbcprofitablyexpcndedintiscalyearendingJune30, 1896     60,000.00 
1  Submitted  in  compliance  with  reauirements  ot  sections  2  of  river  and 
(     harbor  acts  of  1866  and  Iftiil  anA  oi  ftviiiOix^-  t\N\\  \v.<it  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 


ontj9€ir€itiv€  atatement  oflumbeTf  Jaths^  akingleSf  pickets,  and  logs  for  sixieen  years. 


> 

5 

7 

8 

0 

O 

H I    152,040,386 

n '     144,651,150 

0 159,180,534 


Lumber. 


I 


Feet,  B.  M. 
154, 119, 860 
248,932,000 
325, 150, 000 
342,887,000 
375, 000, 000 
260.094,203 
298, 344, 591 
374, 138, 443 
207, 205, 672 
186.826,521 
161, 309, 512 
158. 038. 294 
166,477,966 


Laths. 


NumJber. 

40,000.000 

62(044,000 

100, 357. 750 
64, 787, 000 
66, 000, 000 
82, 643, 500 
88, 905, 520 
95, 992, 900 
77, 729, 630 
64, 725, 580 
60, 544, 370 
50, 487, 355 
46, 234, 673 

107, 841, 850 
46, 541, 170 
43, 938,  210 


Shingles. 


Number. 
125, 000, 000 
135, 152, 000 

74, 945, 150 
121, 437, 000 
150, 000, 000 
129, 754, 000 
160, 133, 000 
195, 880, 220 
158, 645. 750 
130,516,200 

86, 348, 900 
112, 053, 075 

78. 499, 500 

48, 700,  210 
109,  856, 000 
108,774,500 


Pickets. 


Number. 
10, 000, 000 
12, 000, 000 
2, 423,  940 
1,880,000 
2, 200, 000 
1, 497. 948 
1, 840, 278 
75, 000, 000 
1, 934, 340 
8, 023, 235 
1,500,320 
2,244,786 
1,222,989 
1, 258, 850 
1, 507, 050 
1, 940, 525 


Total  ton- 
nage, ex- 
elusive  of 
loose  ]o<!s. 


Tone. 


325, 971 
329, 156 
342,350 
314. 085 
410.960 
459. 505 


Loose  logs. 


Feet,  B.  M. 
Unknown. 
250, 000.  UOO 
300, 000, 000 
300, 000, 0»0 
350.000,000 
450,000,000 
534, 674, 176 
600, 000,  000 
465,000,000 
404,  302, 650 
542, 437, 000 
400, 518,  720 
606, 992, 790 
284, 113.  430 
632.  350, 670 
488,926,000 


Comparative  statement  of  freight  and  passengers  for  sixteen  years. 


Year. 


fS78... 

879 

880... 
,881... 

I' 
I 
I; 
1885 


Steam- 
boats. 


Freight 
carried. 


4 
4 

4 
3 
3 
3 
2 
1 


Piiunda. 
Unknown. 
6, 840,  OOO 
3.440,000 
8,932.000 
2, 640, 000 
3, 184, 000 
1,500,000 
690,000 


Passengers. 


Unknown. 

8,730 
11,240 
16,989 
10,490 

4,000 

5,  rm 

4,728 


Year. 


1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 


Steam- 
boats. 


Freight 
carried. 


1 
1 
•1 
*1 
♦1 
•1 
*l 
♦I 


Pounds. 
'  OOO,  666 


Passengers. 


4,700 
1,400 


*  One  hundred  and  eight  tons  burden  and  2  feet  draft. 

But  one  Bteamboat  plied  regularly  on  the  river  daring  the  past  five  seasons.  This 
boat,  the  Phil  Sheckel  (108  tons  burden  and  2  feet  draft),  ran  from  the  mouth  to 
Dnunville,  about  half-way  between  vhe  mouth  and  £au  Claire  to  assist  the  Knapp- 
8toat  &.  Co.  Company's  rafts  in  floating  down  the  river.  Her  passengers  and  freight 
were  confined  entirely  to  the  company's  rafting  business. 


Z  4. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  project  and  original  estimate  for  the  improvement  of  this  river 
were  submitted  by  Maj.  Farquhar  in  a  report  dated  January  30, 1875 
(pp.  373-375,  Part  I,  Annual  Keport,  1875),  upon  the  results  of  a  survey 
made  in  1874  when  the  St.  Croix  was  at  a  high  stage  of  water,  and  but 
comparatively  few  bars  or  other  obstructions  to  be  seen,  and  contem- 
plated the  removal  of  snags,  bowlders,  wrecks,  leaning  trees,  and  sand 
bars  between  Taylor  Falls  and  Prescott,  and  contraction  of  low- water 
channel  between  Taylor  Falls  and  Stillwater  into  one  of  nearly  uniform 
width,  by  means  of  brush  and  stone  jetties  and  dams  of  the  same 
tnaterial,  to  close  island  chutes  and  secondary  channels.  Estimated 
30St,  $21,758. 
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lu  1879  Maj.  Allen  made  a  low- water  survey  of  the  river,  submitting 
his  report  January  26,  1880.  In  this  report,  printed  on  pp.  1G61-1668, 
I)art  2,  Annual  Report,  1880,  he  estimated  the  cost  to  complete  improve- 
ments at  $60,250,  making  a  total  of  $78,250  from  time  of  commencement 
in  1878. 

The  estimate  was  revised  in  1882  and  again  in  1889.  (See  p.  1801, 
Annual  Report,  1889.)  The  last  revision  placed  the  cost  at  $34,200  to 
complete,  or  a  total  of  $129,700  for  the  whole  improv^ement. 

The  lower  part  of  the  river  is  known  as  Lake  St.  Croix.  Stillwater, 
at  the  head  of  the  lake,  divides  the  navigable  portion  of  the  river  into 
two  sections :  The  upper  or  river  section,  28J  miles  in  length,  and  the 
lower  or  lake  section,  23.8  miles  in  length. 

In  the  Annual  Report  of  1889  my  predecessor  reported: 

The  first  appropriation  for  the  impixyvement  of  the  St.  Croix  was  $10,000,  made  bf 
act  of  Confess  approved  June  18,  1878. 

At  that  date  the  channel,  above  StiUwater  especially,  was  encumbered  by  twakm 
cribs,  wrecks,  snass,  and  old  boom  piers,  and  the  bends  b  j  leaning  trees.  The  low- 
water  channel  had  in  many  places  bnt  2  feet  of  depth,  and  steamers  and  barges  rxoAt 
their  way  as  best  they  could  amongst  the  obstructions.  At  times  it  was  impossible 
for  them  to  get  over  the  shoal  places.  Under  this  appropriation  some  of  the  worst 
obstructions  were  removed  between  Taylor  Falls  and  Stillwater. 

The  free  navigation  of  the  lower  section  was  obstructed  by  partly- 
sunken  logs  and  by  the  Hudson  and  Catfish  bars,  0.3  and  15.1  miks, 
respectively,  below  Stillwater.  The  channel  over  the  Hudson  Bar  was 
quite  tortuous  and  shallow,  having  but  2^  feet  depth  at  low  water.  At 
Catfish  the  channel  had  sufficient  depth,  but  made  a  sharp  bend  around 
a  long,  narrow  sand  spit  that  jutted  out  for  a  distance  of  1,450  feet  from 
the  left  bank  and  at  right  angles  to  the  shore  line.  When  a  strong 
wind  blew  up  or  down  the  lake,  the  steamboat  with  heavy  rafts  enconn- 
tered  considerable  difficulty  in  keeping  the  channel. 

The  improvements  to  June  30, 1891,  resulted  in  a  decidedly  improved 
channel  above  Stillwater  to  the  advantage  of  the  river  traific  tiien 
existing.  The  improvements  consisted  in  the  removal  of  sunken  cribs, 
wrecks,  snags,  old  boom  piers,  and  leaning  trees,  and  the  construction 
of  wing  dams  to  contract  the  channel  over  the  worst  bars,  and  thereby 
increased  the  depth  over  the  bars  worked  on  from  an  original  low-water 
depth  of  2  to  3  feet. 

Since  1886,  the  railroads  penetrating  the  region  have  reduced  navi- 
gation over  this  section  to  almost  nothing,  except  the  running  of  loose 
logs;  as  a  consequence,  little  attention  during  the  past  six  years  has 
been  given  to  its  improvement. 

On  the  lower  section  (Stillwater  to  the  mouth)  the  commerce,  con- 
sisting of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  pro- 
portions and  its  needs  are  being  met  by  expending  the  largest  part  of 
appropriations  on  this  reach.  By  June  30, 1893,  channels  had  been 
dredged  through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at 
low  water,  and  the  water  directed  into  new  channels  by  training  dams. 

Many  of  the  partly-submerged  logs  were  also  removed,  but  new  ones 
are  continually  coming  into  the  channel.  The  work  had  resulted  in 
creating  a  fair  steamboat  channel,  4  feet  deep  at  low  water,  from  Still- 
water to  the  mouth.  Boats  and  rafts  can  now  jwiss  over  that  distance 
at  the  lowest  stage,  but  some  work  remains  to  be  done  in  widening  the 
dredged  channels  and  straightening  other  portions,  particularly  on  the 
Hudson  Bar  above  and  below  the  bridge. 

Expended  to  June  30,  1893,  including  outstanding  liabilities,  $106,- 
012.21. 
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ations  during  the  past  fiscal  year:  Work  was  confined  to  dredg- 
bbe  channel  over  the  Hudson  Bar.  Total  amount  of  excavation 
cubic  yards.  The  work  at  Hudson  Bar  has  facilitated  the  pas- 
"  raft  boats  with  their  large  tows. 

1  expended  during  the  fiscal  year  ending  June  30, 1894,  includ- 
stauding  liabilities,  $2,487.79. 

Total  of  work  done  since  the  commencement  of  operations  in  187S, 

amoved number..  4,091 

trees  removed do 6,344 

removed do 2,722 

moved do 32 

piers  removed do 44 

removed do 3 

moved do 718 

1  gravel  removed  above  StiU water ,' cubic  yards. .  146 

rs  removed do 636. 6 

rotection  and  revetment  built  of  bmsh  and  stone linear  feet . .  6, 332 

id  jetties  built  of  brush  3uid  stone do 9,388 

I  avails  at  Hudson,built  of  piles,  timber,  brush,  and  stone. .do 2,  965 

^  channel  through  Hudson  Bar cubic  yards. .  8, 694 

Bf  channel  through  Catfish  Bar do 14, 000 

g  at  head  of  lake,  Hudsou  and  Catfish  bars do 62, 473. 95 

»  removed number..  20 

;efl  removed do 2 

s  broken do 1 

rork  is  in  the  collection  district  of  Minnesota  of  which  St.  Paul  is  the  port 
and  St.  Vincent  a  subport.     Collections  for  the  year  ending  December  31, 
4,865.46;  value  of  domestic  exports  for  same  period,  $241,195.00. 

Abstract  of  appropriations. 


roved  June  18, 1878 $10, 000 

roved  March  3,  1879....  8,000 

roved  Juno  14, 1880 10, 000 

roved  March  3, 1881 8. 000 

ed  August  2, 1882 30,000 

roved  July  5, 1884 9,000 


By  act — 

Approved  August  5, 1886 $7, 500 

Of  August  11, 1888 10,000 

Approved  September  19, 1890.  8, 000 

Approved  July  13, 1892 8, 000 

Total 108,500 


Money  statement. 

^93,  balance  unexpended ^ $2, 828. 95 

1894,  amount  expended  during  fiscal  year 2,  823. 36 


$94,  balance  unexpended . . . 
^94,  outstanding  liabilities. 


5.59 
5.59 


t  (estimated)  required  for  completion  of  existing  project 18, 200. 00 

t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    18, 200. 00 
.tetl  in  compliance  with  requirements  of  sections  2  of  river  and 
>r  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 

Comj^araixte  9iaiemeni  of  steamboats  and  harges,  freight  and  poMsengers  carried,  lumber 
and  logs  towed  and  rafted,  on  the  St.  Croix  Miver,  Wiaconsin  and  Minneaota,  for  a 
period  of  sixteen  years, 

STEAMBOATS  AND  BAKGES. 


year. 


1878 » 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 


In  freight  aocl 

passenger  busi- 

iness. 


Steam- 
boats. 


Barges. 


3  ' 

3  < 

3 

2 

3 

3 

3 

4 


21 
25 
25 
33 


.  Steam- 
boats in 
towing 
and  raft- 
ing busi- 
ness. 


8 
12 
29 
40 
77 
51 
30 
50 


Year. 


In  freight  and 

Iiasaenger  bas- 

iness. 


1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 


Stexm- 
boats. 

Barges. 

0 

38 

3 

40 

1 

3 

1 

1 

2 

3 

n 

i 

Steam- 

bMtiifl 

towiB| 

and  ran* 

ing  buf j- 

neei. 


& 
58 
58 
52 

las 
»i» 

»12 

»lff 


^  Amount  of  commerce  and  navigation  when  work  of  improvement  began. 

■  117  tons  burden  and  18  inches  draft. 

>  From  35  to  240  tons  burden  and  2^  to  3^  feet  draft. 

FREIGHT  AND  PASSENGERS. 


Year. 


1878 « 
1879. 

1880  . 

1881  . 
1882. 
1883. 

1884  . 

1885  . 

1886  . 

1887  . 

1888  . 

1889  . 
1800. 
1891  . 


Freight 

carried. 

General 
merchan- 
dise. 

Lumber. 

Wood. 

Total. 

Passenon 

canin. 

Tons. 

Tons. 

Tons. 

Tons. 

Unknown. 

Unknown. 

Unknown. 

16.000 

15,000 

Unknown. 

Unknown. 

Unknown. 

23,893 

9,244 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknomu 

Unknown. 

Unknown. 

Unknown. 

17.500 

11015 

Unknown. 

Unknown- 

Unknown. 

30.000 

10.300 

Unknown. 

Unknown. 

Unknown. 

31,500 

IZW 

Unknown. 

Unknown. 

Unknown. 

40,000 

4.000 

Unknown. 

Unknown. 

Unknown. 

42,500 

10,617 

Unknown. 

Unknown. 

Unknown. 

90,450 

1*736 

Unknown. 

Unknown. 

Unknown. 

28,500 

9,873 

Unknown. 

5,200 

4,354 

9,554 

UakBOiTD. 

Unknown. 

6,900 

4,100 

10,000 

Unknoini 

200 

7,139 

6,T9C 

13,144 

921 

Unknown. 

100 

200 

300 

551 

*  Amount  of  commerce  and  fltvigation  when  work  of  improvement  began. 

RAFTED  LOGS  AND  LUMBER. 


Year. 


Rafted  logs 
towed  out 

of  St.  Croix 
River  (es- 
timated). 


1878. 
1870. 
1880. 
18H1. 
1882. 
1883. 
1881. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 


Feet,  B.  M 

70, 0(K),  000 
117,000,000 
200.  000,  000 
185,  000,  WO 
130, 000,  000 
108,  000,  000 
175,000,000 
150.  000,  000 
1 15.  000.  000 
175,000,000 
136.  000,  000 
150,000,000 
250. 000,  000 
209.  2:i3,  490 
250,  000,  000 
160, 000, 000 


Rafted  lumber  towed  out  of  St.  Croix  River. 


Lumber. 


Feet,  B.  If. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

100, 000,  000 

114,  610, 966 

81.817,070 
116, 403,  000 
110,9.34,084 
126,  503,  520 

63,  564.  209 


Shingles. 


Xumber. 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

40, 079,  500 

38, 633,  000 

46,  007,  000 

32. 016,  750 

51,959,000 

23, 106, 500 


Laths . 


Xumber. 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
23,651,800 
23, 226, 575 
33, 861, 900 
31, 132,  350 
37,  387,  200 
18, 413,  720 


Pickets. 


I 
Total  ton- ' 

nage,  ox-  Loose  logs  mo  on  nttf 
elusive  of  \      above  Stillwatw- 
loose  logs. ' 


Xumber. 

Unknown ! 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

570, 820 

90,800 

278, 580 

678,240 

261,040 

118,580 


Tons. 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

706, 367 

697,244 
1, 104, 100 

948, 757 
1, 179,  549 

707,  745 


Fett,  B.  M. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

Unknown. 

460,000,000 

315,231,300 

436,899,770 

359,468,740 


rnknoWB 
rnknoTB 
Unknow 
Uuknova 
Unknown 
Unknow" 
mknivB 
Unknown 

Unknown 
Unknown 
Unknown 
UnknowTi 
1.610.000 
1,103,310 

1.358,141 
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IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

examination  of  this  stream  was  made  by  Maj.  G.  K.  Warren,  Corps 
jineers,  in  1866,  under  authorization  of  section  4  of  the  act  of 
ess  approved  June  23, 1866.  Major  Warren's  first  or  preliminary 
of  this  survey  was  rendered  January  21,  1867,  and  printed  as  a 
f  Senate  Ex.  Doc.  No.  58,  Thirty-ninth  Congress,  second  session, 
second  section  of  the  river  and  harbor  act  of  Congress  approved 
10, 1872,  provided  for  the  survey  of  the  Minnesota  River  above 
3uth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
year,  the  report  pertaining  to  which  is  printed  in  the  Report  of 
lief  of  Engineers  for  the  fiscal  year  ending  June  30,  1873. 
fcctof  Congress  approved  June  23, 1874,  an  appropriation  of  $10,000 
lade  "for  the  survey  or  improvement  of  Minnesota  River.  A  sur- 
as made  from  the  mouth  of  the  river  to  South  Bend,  a  distance  of 
tniles,  to  determine  the  practicability  of  improving  navigation  by 
;  of  canals,  locks,  and  dams.  The  results  of  this  survey  proved 
)ssibility  of  a  lock-and-dam  navigation  for  the  distance  passed 

river  and  harbor  act  of  Congress  approved  August  6, 1886,  author- 
survey  of  the  Minnesota  River,  with  a  view  to  its  improvement 
ks  and  dams.  The  survey,  extending  from  the  mouth  of  the  river 
Qkato,,wa8  made  by  my  predecessor  during  the  season  of  1887, 
.  report  thereon,  with  maps,  rendered  January  16,  1888.  This 
;  was  printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress,  first 
n. 

following  are  the  projects  and  estimates  which  have  been  sub- 
l: 

A  estimate,  Annual  Report  1867: 
Open-channel   improvement,  YeUow  Medicine  to  the  month,  .237 

miles $117,000 

Slack- water  (locks  and  dams  in   river),  Yellow  Medicine  to   the 

mouth,  237  miles , 775,500 

channel  plan  (1)  was  approved  by  Congress,  in  appropriating 
0  (March  2,  1867)  for  "removing  snags  and  bowlders." 

n  No.  1  (see  p.  364,  part  1,  Annual  Report  1875) : 

ck-water  (locks  and  dams  in  river),  South  Bend  to  the  mouth, 

16.4  miles $733,868.63 

ounts  previously  appropriated 87, 500.  (X) 

821, 368. 63 

ddition  to  the  above,  the  following  estimates  relating  to  the  im- 
aent  of  the  Minnesota  River  have  been  made,  but  were  not  con- 
i  as  having  been  accepted  for  a  project : 

.  G.  K.  Warren  (see  p.  414,  Part  I,  Annual  Report  1875) : 

lal  from  north  end  Lac  Travers  to  mouth  of  Minnesota  River,  dis- 

ince  by  river,  398. 13  miles ;  by  canal,  281  miles $12, 560, 000 

Macomb  (see  p.  439,  Annual  Report  1873) : 
tn-channel  improvement,  Mmnesota  Falls  to  month  of  Yellow 

[edicine,  4.65  miles 2,925 

J.  Allen  (see  p.  1580,  Part  III,  Annual  Report  1888): 

;k-water  (locks  and  dams  in  river),  South  Bend  to  the  mouth, 

I6.4inile8 1,883,968 

appropriations  up  to  and  including  that  of  June  18,  1878,  were 
i  to  surveys  and  in  removing  snags,  bowlders,  etc.,  on  the  upper 
f  the  river,  between  Minnesota  Falls  and  a  point  30  miles  below 
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Henderson  (16.7  miles  above  Shakopee.)  The  rapidly  caviDg  banks  on 
this  stretch  of  the  river  add  snags  and  leaning  trees  to  the  channel 
yearly,  so  that  channels  that  were  cleared  thirteen  years  ago  are 
encumbered  with  them  to-day. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appropri- 
ated for — 

Improving  Minnesota  River,  Minnesota,  including  protecting  and  holding  the 
banks  opposite  the  borough  of  Belle  Plaine,  so  as  to  prevent  the  river  from  cattine 
throngh  the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  chaiiMlaod 
course,  $10,000. 

The  river  and  harbor  act  approved  July  13,  1892,  made  the  sum 
appropriated  by  act  of  August  11, 1888,  "available  for  the  improvement 
of  the  river,  omitting  the  requirement  for  operations  at  Belle  Plaine." 

Previous  to  last  fall  no  money  had  been  spent  on  the  lower  part  of 
the  river,  which  presents  a  marked  contrast  to  the  upx)er  section. 

Below  Shakopee  the  river  is,  in  the  main,  very  deep,  almost  free 
from  snags  and  caving  banks,  and  would  offer  exceptional  advantages 
to  the  navigation  thereof  were  communication  between  it  and  the  Mis- 
sissippi River  rendered  permanent  by  the  improvement  at  the  month 
of  the  river. 

Amount  expended  to  June  30, 1893,  including  outstanding  liabilities, 
$117,644.99. 

WOEK  DURING  THE  PAST  FISCAL  YEAE. 

During  the  past  year,  work  has  been  confined  to  the  month  of  the 
river.  The  plan  of  the  improvement  was  fully  described  in  my  project 
dated  August  23,  1893,  from  which  I  quote  : 

Deferring  the  question  for  the  present  of  a  general  project  for  this  riTer,  the  ooe 
here  proposed  is  intended  only  to  furnish  improvement  for  the  lower  reach  of  the 
river  from  Chaska  to  the  Mississippi  River  at  Fort  Snelling,  a  distance  of  28.6mil^ 

The  improvement  proposed  will  fall  in  accord  with  any  general  plan  and  will  oot 
interfere  therewith. 

An  examination  of  the  profile*  (herewith)  of  the  lower  portion  of  the  Minnesota 
River  will  show  that  below  Shakopee  (24.2  miles  from  Fort  Snelling)  the  liTer,  u 
the  main,  is  deep  and  with  a  fall  of  only  .five- tenths  of  a  foot  in  that  distance.  Above 
Shnkopee,  bars  appear  in  the  river,  though  the  slope  between  Shakopee  and  Chaska 
(4.4  miles)  is  only  two-tenths  of  a  foot. 

Between  Chaska  and  Carver  (2.4  miles)  the  bars  are  more  numerous  and  tfaerirer 
shallower.     The  fall  in  this  distance  is  twenty-five  one-hundreths  of  a  foot. 

At  the  month  of  the  river  there  are  two  outlets:  (1)  The  main  outlet  along  V"^^ 
Island  and  (2)  the  Fort  Snelliug  Chute.    Years  ago  this  chute  was  used  as  » steam- 
boat channel,  but  of  late  years  edgings  and  sawdust  from  the  sawmills  in  Minn^^^     i 
olis  have  been  drawn  in  and  deposited  to  such  an  extent  as  to  prevent  its  lu^  ^'^ 
steamboats  except  in  high  water.  . 

It  is  proposed  to  divert  the  river  channel  from  behind  Pike  Island  to  the  For^ 
Snelling  Chute. 

Owing  to  peculiar  local  conditions  the  same  moans  which  effect  this  direisK* 
will  raise  the  river's  lower  pool  as  far  up  as  Shakopee  about  one  foot  during  lo^j 
water  stages.  The  diversion  will  be  effected  by  dredging  on  the  line  E-F  (seechart ) 
and  closing  the  channel  behind  Pike  Island  with  a  dam  at  C-D.  The  crest  of  totf 
dam  to  bo  placed  at  an  elevation  of  92  feet,  so  that  the  whole  discharge  at  ordinary 
and  low  stages  will  be  forced  through  the  Fort  Snelling  Chute. 

The  dam  C-D  will  back  water  up  the  Minnesota  River  as  far  as  Carver,  31  mil**' 
and  will  in  all  probability  funiish  sufficient  depth  to  enable  steamboats  to  i^Yh« 
lower  end  of  the  city  at  extreme  low  stages.  Steamboats  drawing  3  feet  yriW  w 
able  to  reach  Chaska, 

The  watershed  of  the  Minnesota  is  mostly  under  different  climatic  conditions  frojB 
that  of  the  Mississippi  above  the  junction.  The  one  lies  largely  amongst  the  ari^ 
plains  of  Dakota  and  western  Minnesota,  while  the  other  covers  the  lake  and  foi^* 
region  of  Minnesota.    As  a  result  the  Minnesota  reaches  its  low- water  stages  mucQ 

*  Omitted. 
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vlier  in  the  season  than  the  Mis^ssippi,  and  hence  at  the  junction  it  is  relatively 
)wer  daring  those  stages.  Then  agmin  the  Hissiasippi  has  a  considerable  slope 
long  Pike  Island.  At  low  stages  the  fall  between  the  head  and  foot  of  the  island 
ibetveen  2  and  3  feet.  At  snch  times  the  Mississippi  overflows  into  the  Minnesota 
loBg  the  Fort  Snelluig  outlet,  the  difference  of  level  being  1.5  feet  in  a  distance  of 
^feet. 

The  project  was  approTed  September  1, 1893,  and  the  improvement 
ras  made  dnring  September,  October,  and  Xovember,  18d3. 

In  my  report  for  the  month  of  October,  18d3,  the  effect  of  the  improve- 
oent  was  stated  as  follows: 

After  the  completion  of  the  dam  and  opening  of  the  new  channel  soundings  made 
tp  the  Minnesota  River  gave  the  following  depths  at  mean  low  water: 

JptoShakopee  (24.2  miles) 6-f 

'ptoChaska  (28.6  miles) 5 

Jp  to  lower  end  of  Carver 4| 

Lt  Carver  bridge  (31  miles) 2 

At  extreme  low  water  the  depths  would  be  abont  1  foot  less  than  those  given  above. 

It  will  be  observed  that  the  improvement  affords  a  navigable  chan- 
lel  to  the  lower  end  of  the  town  of  Carver,  thongh  the  project  contem- 
>Iated  a  channel  to  Chaska  only. 

The  improvement  was  a  snccess.  It  cost  less  than  $10,000,  and 
opening  the  lower  30  miles  of  the  Minnesota  Biver  to  steamboats  at  all 
'tages.  Steamboat-owners  nave  made  arrangements  to  place  several 
Kmts  on  the  river,  bnt  before  doing  so  they  are  waiting  to  see  whether 
he  United  States  will  repair  the  damages  that  have  ^en  done  by  the 
ligh  water. 

,  Hecent  soundings  show  that  a  deposit  has  taken  place  in  the  Missis- 
sippi end  of  the  Fort  Snelling  cat.  It  is  conjectured  that  the  deposit 
las  been  caused  by  the  wash  from  an  old  bar  just  above  the  end  of  the 
•tttthat  has  been  eroded  by  the  cuiTcnt  induced  by  the  draft  through 
he  cut.  It  was  expected  to  have  removed  this  bar  as  well  as  one  simi- 
»rly  situated  in  the  Minnesota  River  last  fall,  but  the  funds  available 
^^ere  not  sufficient.  The  deposit  in  the  channel  blocks  the  entrance  to 
ho  cut  and  the  river  during  low  stages.  It  will  be  necessary  to  reopen 
ke  end  of  the  cut  and,  in  order  to  protect  it,  to  dredge  out  the  2  bars. 

On  the  dam  the  current  and  floating  d<^bris  have  carried  off  some  of 
he  rock  crowning. 

The  depth  of  water  at  low  stages  over  the  improved  section  is  gov- 
'^6d  by  the  height  of  the  dam,  and  it  is  important  that  it  be  held  to 
he  height  originaUy  built.  The  loss  of  stone  was  anticipated,  and 
|500  of  the  la«t  appropriation  has  been  retained  to  make  this  repair. 
'f^h  recurring  high  water  will  act  in  the  same  manner,  and  the  neces- 
^ty  for  replacing  the  stone  is  liable  to  be  a  yearly  contingency,  unless 
^eans  are  adopted  to  protect  it.  If  money  should  become  available  it 
'  proi)osed  to  build  a  low  pile  fence  on  the  crest  of  the  dam.  This  will 
^ure  the  structure  for  a  good  many  years. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1894, 
^eluding  outstanding  liabilities,  $9,281.01. 

The  sum  of  $35,000  can  be  profitably  expended  during  the  fiscal  year 
hiding  June  30,  1896. 

Ahttract  of  appropriaiiona. 


y  tttt  approved — 

March  3, 1867 $37,500 

July  11,1870 10,000 

March  3,1871 10,000 

June  10,  1872 10,000 

March  3,1873 10,000 

June  23, 1874 10,000 


By  act  approved — 

March  3, 1875 $10,000 

August  14,  1876 10,000 

June  18,  1878 10,000 

By  act  of  August  11,  1888 10, 000 

Total 12.1,^!A 
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Money  statement, 

July  1,  1893,  balance  unexpended $9,973.55 

J  uue  30, 1894,  amount  ex])euded  during  fiscal  year 9, 2S3. 05 

July  1,  1894,  balance  unexpended 590. 50 

July  1,  1894,  outotandiug  liabilities 16.50 

July  1,  1894,  balance  available 574. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 683,868.63 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  100, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


Year. 


Steamboats  plying  ou 
lower  part  of  river. 


Freight  carried. 


1888 
1880 

1890 


No. 


1 
2 


Tonnage. 


Tom. 


(         18 


153 
180 
117 
153 
180 


Draft.  Wheat!   Hay. 


Inchet.  \  Tons. 
I 


Tons. 


18 
20 
18 
30 
20 


\ 


62 


809 


Wood. 


Tons. 


840 


Brick. 


MiftcelU- 
neons. 


Tons. 


1.080 


Totis. 


842i 


ToUL 


Tbsu. 
3,350 

4,900 


There  was  no  traffic  on  the  river  during  the  seasons  of  1891-'92~'93,  as  steamboats 
could  not  pass  the  bar  at  the  mouth  of  the  river. 


Z6. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH 

DAKOTA. 

« 

The  project  for  improvement  of  this  river  from  Breckenridge  to  the 
northern  boandary  line,  adopted  in  1877,  consists  in  the  removal  of 
snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels  through 
the  bars,  except  at  Goose  Bapids,  where  a  lock  and  dam  was  proposal. 
The  estimated  cost  was : 

For  the  open-channel  improvement,  exclusive  of  Goose  Rapids $145,310.18 

For  lock  and  dam,  Goose  Rapids 219,287.99 

Total 364,598.17 

In  1883  the  cost  of  the  open-channel  improvement  (excklsive  of 
Goose  Rapids)  was  revised  and  placed  at  $179,310.18. 

Until  August  5,  1886,  the  improvement  of  the  river,  exclusive  of 
Goose  Bapids,  and  the  improvement  of  Goose  Eapids  wore  considered 
as  separate  works. 

In  1886-'87  they  were  consolidated  into  one,  and  the  project  for  the 
improvement  of  the  river  was  modified  by  substituting  the  open-chan- 
nel methods  (removal  of  bowlders  and  dredging)  over  Goose  Rapids 
for  the  proposed  lock  and  dam.  In  1887  the  cost  of  completing  the 
improvement  was  estimated  at  $79,598.37,  making  the  total  cost  of  the 
improvement  from  commencement  of  work,  $249,598.37.    In  1893  this 
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increased  to  $67,320  for  completion,  or  $307,320  for  total  cost  from 
mencement  of  work. 

revious  to  1879,  when  the  first  bar  was  dredged  through,  the  ruling 
th  at  ordinary  low  water  between  Moorhead  and  Goose  Eapids  has 
n  stated  to  have  been  but  1^  feet,  and  below  Grand  Forks  but  2 
:.  The  dredging  work  to  June  30,  1893,  has  resulted  in  a  3-foot 
nnel  at  ordinary  low  water,  averaging  60  feet  in  width,  from  Moor- 
d  to  a  x)oint  80  miles  north,  and  a  channel  of  the  same  width  60 
C8  south  of  Grand  Forks,  leaving  only  about  15  miles  of  river  to  be 
)roved  between  them,  including  the  upper  portion  of  Goose  Eapids. 
)m  Grand  Forks  north,  a  4-foot  channel  60  feet  wide  to  lower  end  of 
ican  Bars,  05J  miles.  The  latter  makes  available  the  remaining 
gth  of  river  to  the  boundary  line,  some  48  miles  farther.  In  short, 
re  remain  to  be  improved  but  15  miles  (including  the  upper  portion 
Goose  Rapids)  of  the  298J  miles  of  river  between  Moorhead  and  the 
iidary  line. 

he  river  is  subject  to  landslides.  These  slides  can  never  be  antici- 
*d,  form  obstructions  when  they  occur,  and  have  to  be  removed  in 
lie  or  in  part,  thereby  increasing  the  amount  of  the  cost  of  the 
rovement.  The  removal  of  snags  and  trees  between  Moorhead  and 
rcrombie  improved  that  section  of  the  stream  for  navigation  dur- 
bigh  and  medium  stages  of  water. 

spended  upon  the  improvement  from  the  commencement  of  work 
$77  to  June  30,  1803,  including  outstanding  liabilities,  $234,828.29. 

DERATIONS  DURING   THE    FISCAL  YEAR  ENDING  JUNE  30,   1894, 

redgiug  was  continued  on  Goose  Eapids  Flats  until  July  24,  1893, 
Q  work  was  suspended  until  a  new  appropriation  should  become 
lable.  The  work  resulted  in  completing  the  improvement  by 
[ged  channels  over  Goose  Eapids  Flats,  in  the  removal  of  bowlders, 
and  in  partially  dredging  a  channel  through  the  bar  one-half  mile 
w  Goose  Eapids. 
lie  quantities  of  -work  in  detail  have  been : 

tvatiou cubic  yards . .  14,  978 

aing  dams linear  feet. .     2,  295 

mels  cut do 250 

Iders  removed cubic  yards. .  21^ 

58  removed  30 

rhaugiiig  trees  removed 30 

or  a  more  detailed  account  of  the  year's  operations  attention  is 
ited  to  the  report  of  Assistant  Engineer  E.  Davenport,  herewith, 
he  total  work  done  on  this  stream  since  the  first  appropriation  for 
improvement  was  made  in  1876,  and  extending  from  Fort  Aber- 
inbie  north  to  the  boundary  line,  a  total  river  distance  of  309.5  miles, 
8  follows  : 

erial  dredged cubic  yards . .  764, 140 

J8  removed 665 

Idcrs  removed cubic  yards . .  431^ 

'hanging  trees  removed 8, 752 

ips  removed 198 

I  removed 23 

t  piles  (conection  of  driftwood,  trees,  etc.) 8 

:e  removed 1 

inel  excavated linear  feet . .  149,  909 

5  and  training  dams  constructed do 195,  475 

n  the  portions  of  the  river  worked  over  by  the  dredges  the  average 
uh  of  the  channel  has  been  increased  from  1^  to  2  feet. 
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Mr.  Bnfus  Dayenx)ort,  assistant  engineer  upon  this  impioveinent  for 
the  past  eleven  seasons,  has  exhibited  faithfalne^  and  zeal  in  carrying 
ont  the  work  intrusted  to  him. 

Ail  of  the  work  for  the  improvement  of  this  stream  has  been  per- 
formed by  hired  labor. 

Expended  ux>on  this  improvement  dnring  the  fiscal  year  ending  June 
30, 1S94,  including  outstanding  liabilities,  $^,069.41. 


AhstrcLci  of  appropi-iations. 


By  act — 

Approved  August  14, 1876  . . .  $10, 000 

Approved  J  uae  18, 1878 30,  000 

Approved  March  3, 1879 25,  000 

Approved  June  14, 1880 20, 000 

Approved  Mareli  3,  1881 ....  18, 000 

Passed  August  2, 1882 10,  000 

Approved  J  uly  5, 1884 10, 000 


By  act — 

Approved  A  ugust  5^  1 886 $50,  dOO 

Of  August  11,  1888 30,000 

Approved  September  19, 1890    25,000 
Approved  July  13, 1892 25, 000 

Total 240.000 


Money  statement 

Jnly  1,1893,  balance  unexpended $7, 960.  SO 

June  30, 1894,  amount  expended  during  fiscal  year 7, 607. 44 

July  1, 1894,  balance  unexpended 353.06 

July  1, 1894,  outstanding  liabilities - 250.76 

July  1, 1894,  balance  available 102.30 

{Amount  (estimated)  required  for  completion  of  existing  project 67,320.00 

Amouu  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  67, 320.  (C 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  MR.   R.   DAVENPORT,   ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  June  SO,  1SB4. 

Major:  The  foUoTving  report  of  operations  in  the  imj^rovement  of  the  Red  Siver 
of  the  North  during  the  fiscal  year  ending  June  30, 1894,  is  respectfully  submitted: 

Dredging  operations  on  the  river  were  coufiued  to  a  portion  of  the  month  of  Jolj, 
1893  (1  to  24),  dnring  which  period  the  work  of  improvement  on  Goose  Rapids  Fists 
was  brought  to  a  completion. 

The  work  done  consisted  in  the  completion  of  the  dredging  of  the  three  bars  that 
formed  the  obstruction  to  navigation  at  that  point,  anu  the  removal  of  bowUien  and 
other  obstructions  from  the  channel. 

A  partial  channel  cutting  was  also  made  through  the  bar  one-half  mile  below  Goose 
Rapids  Flats. 

Total  excavation,  14,978  cubic  yards;  channel  cut,  250  linear  feet;  training  dasH 
formed  with  the  excavated  material,  2,295  linear  feet. 

(The  actual  length  of  channel  excavated  on  Goose  Rapids  Flats,  etc.,  was  l,SO 
linear  feet;  all  but  250  linear  feet,  however,  being  partially  completed  at  the  time, 
was  reported  in  the  work  done  prior  to  June  30, 1893.) 

The  steamer  Offamay  operated  in  connection  with  the  dredge,  in  towing  the  fleet, 
keeping  up  the  supply  of  fuel,  subsistence,  etc.,  made  12  trips. 

Total  number  of  miles  run,  465 ;  wood  loaded,  216|  cords.  When  otherwise  unoc- 
cupied, the  steamboat  was  employed  in  removing  obstructions,  in  the  shape  of  bowl- 
ders, overhanging  trees,  snags,  etc.,  from  the  channel. 

Number  of  bowlders  removed,  71  (21t  cubic  yards);  overhanging  trees  and  snags 
(4  to  18  inches  in  diameter),  60. 
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Dredging,  etc.,  in  detail, 
DKEDGK  OTTER  TAIL. 


Location. 


Sec.  2,  T.  14C.  R.  49 

Sec  1^2.  T.  146,  R.  40. 

Sec.  1.X.14«,R.49 

3e.T.  146,R.40.... 


Total 


Num- 
ber of 
cut. 


1 
2 
3 

4 


Excava- 
tion. 


Cu.  yard*. 

2,022 

2.534 

0,072 

460 


Channel 
cut. 


Lin.fett. 


Training 
dams. 


Lin./e?t. 


14, 078 


2,045 

2JJ 

250 

250 

2  295 

L«cugth  of  cbaDDcl  and  trainiDg  dams  of  cuts  Nos.  1  and  2,  and  partially  of  cut  No. 
3,  were  returned  in  tho  report  of  work  done  prior  to  June  30,  1893.     Owing  lo  very 
lieavy  digging  at  cut  No.  3,  training  dams  were  formed  on  both  sides  of  that  cut 
^ith  the  excavated  material. 

Cost  of  excavation,  including  d^st  of  formation  of  training  dams.  18.82  cents  per 
cobic  yard;  cost  of  removal  of  bowlders,  $4.74  per  cubic  yard,  and  of  overhanging 
trees  and  suags,  $1.74;  cost  of  subsistence  per  ration,  40.69  cents 

Tbo  cost  of  maintaining  and  operating  the  steamboat  is  included  in  the  cost  of  the 
urorlL  as  above. 

Alter  tho  close  of  the  work,  July  24,  the  dredging  fleet  was  returned  to  Grand 
Forks,  where  the  boats  and  machinery  were  laid  up  and  left  in  the  care  of  the  watch- 
man. The  entire  fleet  is  now  in  need  of  repair,  of  which  the  details  are  submitted 
in  a  separate  report. 

^     Very  respectfully,  your  obedient  servant, 

R.  Davenport, 

Assistant  Engineer, 
j.  W.  A.  Jones, 
Corps  of  Engineers,  V,  S.  A, 


COMMERCIAL  STATISTICS. 

The  stage  of  Trater  on  the  Red  Rivar  during  the  boating  season  of 
1893  was  particularly  favorable  for  steamboat  operations  up  to  about 
the  1st  of  September,  but  after  that  date  the  water  was  reported  to  be 
too  low  for  profitable  steamboating,  though  in  the  dredged  channels 
nortli  of  Grand  Forks  there  was  at  no  time  less  than  3  J  feet  of  water, 
and  generally  not  less  than  4  feet,  even  up  to  the  close  of  the  season. 

The  steamer  H.  MV.  Ahop  (150  tons),  with  a  fleet  of  barges,  was  the 
only  steamboat  operated  on  the  river  during  the  season  of  1893. 

Under  the  more  favorable  condition  for  navigation  south  of  Grand 
Forks,  by  the  improvement  of  Goose  Rapids  Flats,  it  is  now  proposed 
to  build  and  operate  a  steamboat  line  on  that  ejection  of  the  river,  and 
a  company  was  formed  this  fall  for  that  purpose. 

In  this  connection,  the  statement  has  been  made  by  the  parties  inter- 
ested that  2,000,000  bushels  of  wheat  can  be  had  yearly  for  river  trans- 
iwrtation,  provided  that  there  is  a  reliable  steamboat  line  on  that  por- 
tion of  the  river.  The  only  steamboat  now  on  the  river  is  owned  by 
and  operated  in  the  interest  of  a  railroad  company. 

The  following  is  a  statement  of  the  freight  moved  on  the  river  in 
1893 : 

To  Grand  Forks,  N.  Dak.,  from  the  north  and  south :  Tons. 

Wheat 5,371.5 

Oats 30 

Wood 187.5 

From  Grand  Forks,  N.  Dak.,  to  the  north  and  south : 

Merchandise 76 

Lumber 58 

Total '. 5,723 
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Comj^arative  etaiemcnt  of  freight  moved  by  steamhoais  and  barges  during  the  past  fifteen 

years. 


Years. 


Tons.    I 


1893 
1892 
1891 
1890 
1880 


5,723  1888 

14  256  1887 

12. 137  1880 

1,710  I  1885 

3,860  I;  1884 


12.140 
10,405 
10,507 
23,045 
29,040 


Teara. 


1883 
1882 
1881 
1880 
1879 


Tons. 


25,314 
31.6S2 
26.557 
21.CS1 
17,821 


Z  7. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  Board  of  Engineers,  to  whom  was  teferred  tlie  project  for  the 
application  of  $37,600  appropriated  by  the  river  and  harbor  act  of 
August  5, 1886,  for  reservoirs  at  the  head  waters  of  the  Mississippi 
Kiver,  recommended  in  their  report,  dated  May  24,  1887 — 

That  such  gaugings  bo  mado  at  or  near  St.  Paul  during  the  unnual  operation  of 
the  reservoirs' as  shall  determine  accurately  the  discharge  at  that  point  daring  crit- 
ical periods  (P.  1692,  Annual  Report  Chief  of  Engineers,  1887). 

The  river  and  harbor  act  of  August  11,  1888,  authorized  the  gaug- 
ings, and  provided  for  them  as  follows: 

And  the  Secretary  of  War  shall  cause  such  gaugings  to  ho  mado  at  or  near  S£ 
Paul  during  the  aunual  operations  of  said  reservoirs  as  shall  determine  accurately  the 
discharge  at  that  point,  the  cost  of  the  same  to  bo  paid  out  of  the  annual  appro- 
priation for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

Skc.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  \rat«« 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  rosoln- 
tion  of  the  21st  of  February,  1871,  upon  the  application  of  the  Chief  of  Engineers, 
the  Secretary  of  War  is  hereby  authorized  to  draw  his  warrant  or  requisition  from 
time  to  time  upon  the  Secretary  of  the  Treasury  for  snch  sums  as  may  be  necessary 
to  do  such  work,  not  to  exceed  in  the  aggregate  for  each  year  the  amount  appro- 
priated in  this  act  for  such  purpose:  Provided^  /loirrco-,  That  an  itemized  Btatement 
of  said  expense  shall  accompany  the  Annual  Report  of  the  Chief  of  Engineers. 

Gaugings  were  not  made  until  the  fall  of  1889,  although  au  allot- 
ment for  $900  for  the  fiscal  year  ending  June  30,  1889,  had  been 
made.  On  account  of  the  lateness  of  the  season  and  the  condition  of 
the  river  it  was  not  deemed  advisable  to  expend  any  of  the  money  that 
year. 

The  allotments  of  $600,  $900,  $900,  $500,  and  $500,  made  for  the 
fiscal  years  1889-'90,  1890-'91,  1891-'92, 1892-'93,  and  1893-1)4,  respec- 
tively, were  applied  to  gauging  the  Mississippi  Eiver  at  St.  Paul. 
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During  the  past  year  a  total  of  159  have  beeu  made  as  follows: 

Table    of  ffattginga  made  at  St,  Paul,  Minn.j  during  the  fiscal  year  ending  June  30,  1894, 
[^ilississippi  Itiver  at  Robert  aireot  bridge.    Method:  Ellis  current  meter  No.  21.] 


' 

Read- 

1                                1 

Read- 

ing of 

i 

1 

ing  of 

1 

signal 

Dis- 

1 

signal 

Dis- 

Ko.         Date. 

Horvlce 

charge 

Remarks. 

1  x- 
I  !No. 

Date. 

service 

charge 

Remarks. 

1 

gauge, 

per  sec-                                  | 

1 

gauge, 

per  sec- 

' 

St. 

«nd.                                   i|         ! 

St. 

ond. 

Paul. 

( 

Paul, 

1 

Minn. 

Minn. 

1803. 

Cvhicfeet. 

1803. 

Cubic  fert.^ 

1       .Tilly     1 

4.2 

8, 080. 7 

16 

July  21 

3.3 

6,730 

Strong      breeze 

2       .1  aly     3 

4 

7, 928.  a 

downstream. 

3      July     5 

3.9 

7. 858. 2 

17 

Julv  22 

3.2 

6,624.7  1 

4   :  July     C 

3.77 

7.  362.  6 

18 

July  24 

2.9 

5,  738.  5 

5      J  Illy     8 

3.75 

7,  086.  7 

10 

July  25 

2.8 

5, 870.  9  i 

Breeze       down- 

6     July    10 

3.9 

7, 825. 0 

.  ! 

stream. 

7      July   11 

^ 

7.  597. 0 

Strong    breeze 
upstream. 

20 

I 

July  26 

2.8 

1 

0,005 

Strong      breeze 
downstream. 

8      July    12 

4. 05 

8.006.0 

Strong    breeze  ' 

21 

July  27 

2.7 

5,008 

downstream. 

22 

July  28 

2.5 

5,316.0 

0      July   13 

4 

7.035 

23 

July  31 

2.45 

'  5,  876. 8 

10      July   14 

4 

8,024.4     Breeze     down- 

24 

Aug.    1 

2.5 

4, 073. 1 

stream.             1 

25 

Aug.    2 

2.27 

4, 674. 5 

11      July  15 

4 

7,060 

26 

Aug.    3 

2.2 

4,503 

12      July  17 

3.75 

7, 636. 8               Do.                ! 

27 

Aug.    4 

2.2 

4, 631.  5 

13      July   18 

3.7 

7,159.3 

1 

28 

Aug.    5 

2.1 

4,517.5 

U      July  10 

3.65 

7.118.2 

i 

20 

Aug.    7 

2.05 

4, 401. 0 

\h      July   20 

3.4 

0, 748                                      ! 

1 

L^ethod :  Ellis  current 

meter  No. 

18.J 

1       1893. 

1                               1 

1 

1803.  . 

30      A  up.    8 

2.1 

4, 470. 6 

1 

73 

Sept.   28 

2.75 

5.  560.  8 

31       Aug.    9 

1.95 

4,  327. 2 

1 

74 

Sept.   29 

2.75 

5, 561. 2 

32      Auj;.  10 

1.0    t 

4,195.9 

-  75 

Sopt.    30 

2.95 

5, 033.  5 

33      Aug.  11 

1.85 

4, 293. 6 

Strong    breeze  \\    76 

Oct.       2 

2.9 

6, 045.  5 

downstream.  !i    77 

Oct.       3 

2.7 

5, 370.  4 

34       Aup.  12 

1.0 

4,368.3 

78 

Oct.       4 

2.6 

5, 507. 0 

35      Aug.  14  , 

2. 15 

4, 957.  4 

Do. 

70 

Oct.       5 

2.8 

5  855.  0 

36      Aug.  15 

2.3 

4, 013. 6 

80 

Oct.       6 

3.2 

6,  538. 2 

37      Aug.  16 

2.35 

5,192.2 

81 

Oct.       7 

3.2 

0,477.4 

38      Aug.  10 

2.35 

»  5, 153.7 

82 

Oct.       9 

2.95 

6.  253.  3 

'JO      Aug.  17 

2.3 

4,814 

83 

Oct.     10 

2.87 

5. 98H.  2 

40   1   Aug.  18 

2.15 

4,  633 

84 

Oct.     11 

2.7 

5. 967.  5 

41       Aug.  19 

2.2 

4, 902. 1 

85 

Oct.     12 

2.9 

6.171.6 

42      Aug.  21 

2.22 

4, 705. 0 

86 

Oct.     13 

2.8 

5. 732. 4 

43      Aug.  22 

2.2 

4, 737. 4 

87 

Oct.     14 

2.75 

0,071.3 

44  i   Aug.  23 

2.1 

4,515 

88 

Oct.     16 

2.75 

5,  872. 4 

45      Aug.  25 

2.1 

4,430.0 

80 

Oct.     17 

2.85 

5, 997. 1 

46      Aug.  £6 

1.9 

4, 275. 4 

00 

Oct.     18 

2.8 

6,141.1 

47       Aug.  28 

2.12 

4. 687. 5 

01 

Oct.     19 

2.85 

6. 114.  9 

48      Aug.  29 

2.47 

6.133.5 

02 

Oct.     20 

2.0 

6,  220. 1 

49     Aug.  :;o 

2.62 

5. 581. 4 

03 

Oct.     21 

2.85 

6, 124. 3 

&0       Aug.  31 

2.  02 

5.  546. 4 

04 

Oct.     23 

2.0 

6. 205. 4 

51      Sept.     1 

2.85 

6, 074. 3 

95 

Oct.     26 

2.825 

0, 388. 7 

h'l     Sopt.     2 

3.05 

6,  132 

06 

0<t.     27 

2. 825 

5. 861.  3 

53     Sc  pt.      5 

2.85 

5. 851. 4 

07 

Oct.     28 

2.82 

5. 066.  2 

5*  ;  Sept.     G 

■    2.85 

;     5.782.6 

08 

Oct.     30 

2.7 

5,  804.  4 

55     Sept.     7 

1    2.67 

I     5.691.8 

00 

Oct.     31 

2.  85 

5, 912. 4 

5G     Sept.     8 

;    2.7 

,     6,577.6 

100 

Nov.      1 

2.65 

5.  709. 3 

57     S«^pt.     9 

2.7 

5. 624. 2 

101 

Nov.     4 

2.5 

5,630.3 

58     Sept.    11 

2.82 

5.729.0 

102 

Nov.     7 

2.6 

5.  675. 8 

60     Sept.    12 

2.9 

5, 952. 1 

103 

Nov.     8 

2.5 

5.  555. 6 

CO  i  Sent.   13 

2.0 

6, 009. 9 

104 

Nov.      0 

2.35 

5, 440. 2 

CI     Sept.   14 

2.95 

5, 988. 1 

105 

Nov.    10 

2.4 

5.  360. 8 

C2    Sept.   15 

2.03 

5, 990.  4 

106 

Nov.    11 

2.35 

5,  282. 0 

G3  1  Sept.   16 

2.0 

5,875.5 

107 

Nov.    13 

2.2 

6, 335 

64  '  Sept.    18 

3 

6, 322. 8 

108 

Nov.    14 

2.35 

5,  353. 4 

65     Sept.   10 

3.08 

6,218 

100 

Nov.    15 

2.15 

4,740.1 

GC  ;  Sept.   20 

2.95 

5, 020. 0 

110 

Nov.  16 

1.9 

4.407.6 

67  I  Sept.  21 

3.1 

6.  052. 1 

111 

Nov.  17 

1.8 

4.  559. 8 

68  ,  Sept.   22 

2.87 

5,722 

1804. 

m  1  Sept.   23 

2.85 

6. 856. 6 

112 

Apr.      6 

3.07 

6,  553 

70  ;  Sept.   25 

2.85 

6  770. 7 

113 

Apr.     7 

3.02 

6. 326.  3 

71     Sept.   26 

2.85 

6, 716, 7 

114 

Apr.    10 

3.2 

6,  618.  6 

72  !  Sept.   27 

2.85 

5,840.7 
eter  No.  h 

115 

Apr.    11 
•Mett 

3.47 

1  Too  wavy. 

iM 

3. 

'r  No.  2 

I. 
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Table  of  gaugingn  made  at  St,  Paul,  Minn.,  during  the  fiscal  year  ending  June 

Continned. 

[Method :  Ellis  carrent  meter  No.  18.] 


No. :     Date. 


116 
117 
118 
119 
120 

121 
122 
12:^ 
124 
125 
126 
127 
128 
120 
130 
131 
132 
133 
134 
135 
130 
137 
138 


1894. 

Apr.  12 

Apr.  13 

Apr.  14 

Apr.  17 

Apr.  19 

Apr.  20 

Aiir.  23 

May  10 

May  11 

May  12 

May  16 

May  17 

May  19 

May  22 

May  23 

May  24 

May  23 

May  26 

May  28 

May  29 

May  31 

June  1 

Juue  2 


Head- 
ing of 
signal 
service 
gauge, 

St. 
Paul, 
Minn. 


Dis- 
charge 
per  sec- 
ond. 


3.59 

3.6 

3.59 

4.74 

0.75 

8.72 

10.1 

9.21 

9.08 

8.72 

8.75 

0.53 

11.37 

11.55 

11.15 

10.55 

9.95 

0.31 

7.8 
7.3 
7.05 
6.82 


Cubie/eet. 

7,401.5 

7,388.1 

7,403.2 

>  10, 135.5 

1 16, 614. 9 

25, 146. 8 
32,  464. 7 
27. 138. 8 
25,  327. 7 
24,  044. 6 
24.  958. 7 
28,889.3 
38,  362. 1 
38,45L4 

36,846.7 
33, 140. 6 
29,  057. 1 
26. 600. 2 
22. 337. 2 
20,  542. 6 
18,787 
17, 915. 6 
116,903.4 


Remarks. 


Strong     wind 

downstream. 
Breezenpstream 


No. 

Date. 

1804. 

139 

June     5 

140 

June     6 

141 

June     7 

142 

Juno    8 

143 

June     0 

144 

June  11 

145 

Juno  12 

146 

June  13 

147 

June  14 

148 

June  15 

149 

June  16 

150 

June  19 

151 

June  20 

152 

June  21 

153 

June  22 

154 

June  23 

155 

June  26 

156 

June  27 

157 

June  28 

158 

June  20 

159 

June  30 

Read- 
ing of 
signal 
servicei 
g«uge, 
St. 
Paul, 
Minn, 


Dis- 
charge 
per  sec- 
ond. 


6.25 

6.05 

5.79 

5.56 

5.3 

4.0 

4.65 

4.51 

4.37 

4.12 

4.1 

8.7 

3.6 

3.55 

3.45 

3.2 

2.0 

2.83 

2.85 

2.75 
2.82 


Culrie/eeL 

1 14, 978. 7 
114,063.0 
» 13,  271. 2 
» 12,  211 
Ul,  066.4 
» 10.  271 
9,179.4 
9, 056. 8 
8.088.8 
8,279.3 
8,211.5 
7, 098. 4 
7,062.7 

6,951 

6, 704. 8 

6,320.9 

5,830.1 

5,717.6 

5,820.5 

5,5512 
5.382.7 


Wi 

at 


Stn 


'Whentlio  Signal  Service  gauge  reads  4.65  and  upward,  water  passes  over  adosinf 
west  Hide  of  island  where  gauging  station  is  located.  Between  stages  of  4.65  and  7  itia  n 
to  mcAHure  with  the  meter  the  volume  passing  on  west  side  of  island,  as  the  current iBt 
To  arrive  nt  tlio  quantity  flowing  on  that  si(&,  the  meftsarement  for  the  guage  resdingi 
wero  platted  aud  the  curve  extendi  to  zero  rolume  at  stage  4.65. 

The  gaugings  were  made  by  observing  the  mid-depth  velfl 
sections  20  feet  apart.  Mean  velocity  was  taken  as  95  per  cen 
depth  velocity. 

The  results  of  the  gaugings  are  interesting  and  valuable 
they  go,  but  1  desire  to  repeat  the  recommendation  contained 
ous  annual  reports  that  the  money  heretofore  allotted.and  ina 
able  for  gauging  has  been  inadequate  to  procure  the  informatio 
for  a  correct  and  scientific  investigation  of  the  effect  of  the  i 
water  on  the  Mississippi  River.  It  is  imperative  that  this  effec 
ascertained  and  established  beyond  question.  The  knowledg 
would  be  of  use  not  only  in  connection  with  the  i)resent  reset 
tern  at  tlie  headwaters  of  the  Mississippi  River,  but  also  in  ( 
ing  the  value  of  reservoirs  as  a  means  of  improving  rivers  in 

It  is  recommended  that  Congress  be  asked  to  fix  the  amoi 
annually  available  for  this  specific  work. 

DIAGllAM  SHOWma  VOLUME  OF  THE   MISSISSIPPI  BnrER  AT  5 


The  measurements  taken  during  the  four  years  ending  June 
have  been  averaged  and  a  diagram  drawn  (which  is  submiti 
with)  showing  the  average  volume  corresponding  to  readin 
Signal  Service  gauge.  In  averaging  the  measurements  it  was 
that  the  curve  was  a  straight  line  for  each*one-half  foot  on  tl 
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The  average  measurements  were: 


Komber  of  obserrations 
taken. 


Average 

gaa^ 

reading. 


e.. 

S3. 
46. 
47. 
100 
30. 
20. 
17. 
20. 
16. 
¥.. 
10. 
».. 
4.. 
3.. 
4.. 
«  .. 
I.. 

9 
ft#  .  . 

1   .. 

I.. 

t.. 

I  .. 


Ftt. 

0.74 
1.31 
1.75 
2.23 
2.75 
3.17 
3.72 
4.16 
4.75 
5.19 
5.74 
(5.25 
6.75 
7.24 
7.70 
8.23 
8.76 
9.17 
9.75 
10.10 
10.55 
11.26 
11.55 


Average 

volume 

per  •econd. 


Cvkiajtet. 

2, 703. 34 

3,543.48 

4, 203. 10 

1906i55 

6, 811. 17 

6.567.03 

7.534.30 

8,400.75 

0,833.93 

1U291.54 

1.1,  226.  80 

15, 079. 12 

16,908.80 

18, 895. 62 

21.327.20 

23.191.35 

24,  855.  07 

26, 698.  05 

28,  973.  20 

32,4&i.70 

33, 140. 60 

37, 604. 40 

38. 451. 40 


Remarks. 


Average  between  0. 60  and  0. 90  on  gftnge. 
Average  between  1. 00  and  1. 40  on  gauge. 
Average  between  1. 5U  uud  1. 99  on  gauge. 
Average  between  2. 00  and  2. 49  on  jrauge. 
Average  between  2. 50  and  2. 99  on  gauge. 
Average  between  3.  CO  and  3. 49  on  gauge. 
Average  between  3. 50  and  3. 90  on  gauge. 
Average  between  4. 00  and  4. 49  on  gango. 
Average  between  4. 50  and  4. 90  on  gauge. 
Average  between  5.00  and  5. 49  ou  gauge. 
Average  between  5. 50  and  5. 90  on  gauge. 
Average  between  6.  CO  and  6. 40  on  gauge. 
Average  between  6. 50  and  6. 99  on  gauge. 
Average  between  7. 00  and  7. 49  on  gauge. 
Average  between  7. 50  and  7. 99  on  gauge. 
Average  betw«^en  8.  UO  and  8. 49  on  gauge. 
Average  between  8. 50  and  8. 90  on  gauge. 
Average  between  9. 00  and  9. 49  on  gauge. 
Average  between  9. 50  and  9. 99  on  gauge. 
Average  between  10. 00  and  10. 49  on  gauge. 
Average  between  10.  .'>0  and  10. 99  on  gauge. 
Average  between  11. 00  and  11. 49  on  gauge. 
Average  between  II.  50  and  11. 99  on  gauge. 


The  observed  measurements  fluctuated  considerably  for  same  gauge 
reading,  depending  upon  the  force  and  direction  of  the  wind  and 
Kvhetber  the  river  was  rising  or  falling. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1894,  includ- 
ing outstanding  liabilities,  $500. 

Abnlraci  of  allotmentt. 

For  fiscal  year  ending  Juno  30 — 

1889 '$900 

1890 600 

1891 900 

1892 900 

1893 500 

189^4 500 

1895 500 

Money  statement. 

July  1,  1893,  balance  unexpended $113. 99 

Amount  allotted  for  fiscal  year  ending  June  30,  1894  500. 00 

613.99 
June  30,  1894,  amonnt  expended  dnring  fiscal  year 592. 06 

July  1,  1894,  balance  unexpended 21. 93 

Fuly  1,  1894,  outstanding  liabilities 21. 93 

Amount  aUotted  for  fiscal  year  ending  June  30,  1895 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnno  30, 1896      4, 600. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

*  Not  used. 
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Itemized  atatemeut  of  expenditures  duHng  the  fiscal  year  ending  June  SO,  1894, 


Date. 


1892. 
Aug.  1 
Sept.  2 
Oct.  3 
Nov.  11 
Nov.  23 
Nov.  23 
Nov.  23 
Nov.  28 
Nov.  28 
Dec.  20 
Dec.   20 

1803. 
Apr.  14 
Jano    8 
June    8 
Juuo  29 


To  whom  paid. 


Sundry  persona 

do. 

do. 

do. 

E.  A.  Brown 

F.J.  Reuz 

Miles  &  Hale 

St.  Paul  Hardware  Co. 

Beacon  Electric  Co 

Robinson  &  Cary 

Scribner-Libby  Co 


J.H.Ballard 

Aiuericau  Exprej<8  Co. 

Soren  Deneacn 

John  £.  Dempscy 


Total. 


For  wliat  paid. 


Amount 


Pay  roll  for  July  1,  1893 

Pay  roll  for  August,  1693 

Pay  roll  for  Septcml)er,  1893 

Pay  roll  for  October,  1893 

Timer 

Job  work 

Keys 

Chains 

Okonito  and  battery 

Wire  rope 

Lead  weipjhts 


Drayage 

Express  charges. 
Washing  toweU. 
Office  blanks 


$79.17 

6a  (!9 

247.50 
60.00 
7.S5 
2.75 
2.0 
.S3 
l.ti 
7.50 
2.32 

.50 

.« 

4.50 

1.75 


478.07 


Outstanding  liabilities  June  30,  1894, 


To  whom  owing. 


Goodyear  Rubber  Co 

Minnesota  Engine  Works 

St.  Paul  Hard^raro  Co 

Do 

P.  Pederson 

Bcacou  Electric  Co 

Robinson  «fe  Cary  Co 

Boeringer  &  Son 

T.A.Marshall 

John  W.  Lane 


Total 

Expende4l  during  the  fiscal  year  ending  Juno 
30,  1894 


Ou  account  of — 


Rubber  boots 

1  sounding  load 

Chain,  staples,  etc 

Office  supplie?! 

Repairing  current  meter 

Dry  batteries 

RojM) 

Chaining  register 

Office  supplies 

Notarial  fee 


Total 


Amonni 


$4.52 
3.23 

3.« 

2.'.S 

2.03 

l.» 

.» 

.25 


21.  S3 
47&07 


500.00 


Z  8. 


SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  MISSISSIPPI,  ST.  CROIX, 

CHIPPEWA,  AND  WISCONSIN  RIVERS. 

l!^otliing  was  done  under  this  head  during  the  past  fiscal  year,  no 
funds  having  been  available  for  such  work.  For  account  in  detail  of 
these  surveys  reference  is  made  to  pp.  1507  and  1508,  Appendix  Y, 
Part  II,  Annual  Report  of  Chief  of  Engineers,  1886. 

It  has  been  demonstrated  that  the  reservoir  system  at  the  sources  of 
the  Mississippi  River  increases  the  navigable  capacity  of  the  Mississippi 
River  at  St.  Paul  at  least  1  foot  during  low-water  seasons.  It  is 
simply  a  question  of  more  or  less  water  collected  as  to  whether  the 
improvement  shall  be  more  or  less  than  that.  More  water  must  of 
necessity  improve  a  river  for  navigable  purposes,  and  lienco  I  think  it 
advisable  to  see  whether  the  great  collecting  capacitj' of  the  watershed 
of  the  Crow  Wing  River  can  not  be  added  to  the  present  supply  at  a 
reasonable  cost.  It  is  therefore  recommended  that  the  sum  of  $5,000 
be  expended  in  making  an  examination  and  survey  of  the  basin  of 
Crow  Wing  River,  with  a  view  to  determine  whether  its  waters  can  be 
added  to*  the  reservoir  system  at  a  reasonable  cost. 
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It  is  to  be  particularly  noted  that  although  the  steamboat  navigation 
il>ove  Minneapolis  is  at  present  insignificant,  the  time  is  pretty  sure 
^  come  when  it  will  be  important;  and,  furthermore,  there  is  today  an 
Hormous  eommerce  upon  these  Avaters.  The  great  mass  of  floatin.ijr 
^gs  is  nothing  more  or  less  than  a  commercial  product  being  moved  to 
Market  by  the  cheapest  known  form  of  transportation.  The  actual 
^nual  tonnage  of  products  of  the  forest  thus  moved  to  market  is 
considerably  in  excess  of  1,000,000  tons,  and  the  tonnage  is  rapidly 
i  creasing. 

This  is  a  commerce  worthy  of  attention  and  consideration. 

Motley  statement. 

'  Ainonut  (estimated)  required  for  completion  of  oxistiDg  project $50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


APPENDIX  A  A. 


IMPROVEMENT  OF  MISSOURI  RIVER  ABOVE  SIOUX  CITY,  IOWA,  AND  OF 
YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


REPORT  OF  CAPT.  JT.  J^.  BODGES,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S94,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Missouri    River   between    the    Great 

Falls,    Montana,    and     Sioux    City, 
Iowa. 

2.  Removal  of  snags  and  other  obstmo- 

tions  iu  Missouri  River  above  Sioux 
City,  Iowa. 


3.  Examination  of  Missouri    River  be- 

tween Three  Forks  and  Canyon  Ferry, 
Mont.,  to  determine  availability  of 
water  power. 

4.  Yellowstone  River,  Montana  and  North 

Dakota. 


United  States  Engineer  Office, 

Sioux  City,  Iowa,  July  14, 1894, 

General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  in  my  charge  for  the  year  ending  June  30, 1894. 
Very  respectfully,  your  obedient  servant, 

H.  F.  Hodges, 
Captain,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8,  A. 


AA  I. 

IMPROVEMENT     OF    MISSOURI    RIVER    BETWEEN    THE    GREAT   FALLS, 

MONTANA,  AND  SIOUX  CITY,  IOWA. 

APPROVED    PROJECT.  * 

From  the  Great  Falls  to  Fort  Benton  the  Missouri  Kiver  is  so  much 
obstructed  and  has  so  steep  a  slope  that  no  improvement  for  purposes 
of  navigation  seems  practicable,  and  none  has  ever  been  attempted. 
Between  Fort  Benton  and  Carroll,  168  miles  below,  the  stream  has  a 
rocky  and  gravelly  bed,  clear  water,  and  naturally  stable  banks.  The 
project  for  the  improvement  of  this  stretch,  which  is  known  as  the 
Rocky  River,  contemplates  removal  of  rocks,  construction  of  closing 

1739 
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and  wiug  dams,  some  (b-edgiug,  and  the  completion  of  a  detailed  survey. 
Tbis  project  is  assumed  to  date  from  the  appropriation  of  1882;  tl»e 
total  estimate  for  its  completion  is  $556,028.45.  Previous  to  its  adop- 
tion a  sum  of  $157,263  had  been  spent  on  the  river  above  the  Yellow 
stone. 

At  Carroll  the  bed  of  the  river  becomes  sandy,  and  finally,  near  the 
Dry  Fork,  330  miles  below  Fort  Benton,  the  stream  assumes  the  char 
acteristics  of  the  lower  reaches,  having  unstable  banks,  muddy  water, 
and  a  shifting  channel.  The  project  for  the  improvement  of  this  reach 
contemplates  the  removal  of  bad  bars  by  sluicing,  the  construetiouof 
two  ice  harbors,  and  the  completion  of  a  detailed  survey. 

The  rectification  of  the  river  fronts  at  the  cities  of  Pierre  and  Yank 
ton,  S.  Dak.,  has  also  been  authorized  by  Congress,  but  no  funds  have 
been  appropriated  suflBcient  to  warrant  beginning  the  work. 


'■ 


APPROPRIATIONS. 

The  ai)propriations  for  the  river  above  Sioux  City  have  been  asfol 
lows : 


1886.. 
1888* 
1890.. 
1892,. 


$140,  OOO 

eo,aw 

50,000 
800.000 
150.000 


1876 $20,000 

1878 30,000 

1879 50,000 

1880 35,000 

1881 55,000 

1882 100,000 

In  addition  to  the  above-speciiied  amounts  a  sum  of  about 
from  the  appropriations  for  the  survey  of  the  river  from  Fort  Benton 
to  the  mouth,  was  spent  on  the  part  above  Sioux  City. 


( 


CONDITION   AT   BEGINNINO   OF   YEAR. 

At  the  beginning  of  the  fiscal  year  the  condition  of  the  different  parts 
of  the  work  was  as  follows: 

Rocky  River. — The  most  needed  contraction  work  had  been  built,  and 
the  most  dangerous  bowlders  removed.  Some  dredging  had  also  been 
done,  and  a  navigable  depth  of  30  inches  at  low  water  obtained  for  the 
greater  i)art' of  the  reach,  the  worst  remaining  shoals  showing  a  low- 
water  depth  of  18  inches.  The  i)lant  was  laid  up  at  Judith,  Mont.,  and 
the  work  susi)ended,  boats  having  ceased  running  on  this  part  of  tiie 
river. 

The  work  had  been  carried  on  under  an  allotment  of  $70,000  from  the 
appropriation  of  1890,  of  which  a  balance  of  $12,905.15  remained  in  band 
at  the  beginning  of  the  year. 

Removal  of  obHtructions. — A  fleet  of  two  snag  boats  and  one  snag 
scow  was  available  for  this  work,  these  boats  having  been  bougbtor 
const  rue  ted»from  the  funds  available  for  river  improvement.  They  had 
been  at  work  since  the  season  of  1891-'92  removing  snags  and  similar 
obstructions  and  sluicing  temporary  channels  through  shallow  bars. 
They  were  operated  under  the  allotments,  aggregating  $185,000,  from 
the  general  appropriations  of  1890  and  1892,  of  which  a  balance  of 
$35,175.07  was  available  at  the  beginning  of  the  year. 

Ice  harbors. — By  the  river  and  harbor  act  of  September  19, 1890,  W 
ice  harbors  were  authorized  to  be  placed  at  points  selected  by  the  Sec- 
retary of  War.    At  the  beginning  of  the  year  the  location  tor  one  of 


*  Allotment  from  /o^eneral  appropriation  for  the  improvement  of  the  river  from  Fort 
Ben  ton  to  the  mouth. 
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?sc  had  been  fixed  at  Rockliaven,  near  Mandan,  N.  D.,  and  a  project 
'  the  construction  had  been  submitted  and  approved.  This  project 
iitemplated  the  acquisition  of  a  strix)  of  land  1  mile  long  on  the  right 
nk  of  the  river,  at  a  place  where  the  natural  configuration  of  the 
'er  and  bank  causes  the  ice  to  run  clear  of  the  latter;  to  grade  the 
nk  on  a  smooth  slope  to  the  low- water  mark ;  to  construct  a  bank  or 
ee  at  the  top  of  the  graded  slope,  the  upper  surface  to  be  above  high 
ter;  to  plant  mooring  posts;  to  form  the  upper  end  of  the  levee  into 
»rojecting  spur  dike;  to  construct  an  incline  for  hauling  out  vessels 
the  lower  end,  and  to  dredge  or  sluice  to  a  low-water  depth  of  4 
t  along  the  front.  An  allotment  of  $35,000  from  the  appropriation 
1890  was  available  for  the  construction. 

"^o  work  had  been  done  toward  the  execution  of  this  project,  as  there 
8  delay  in  obtaining  title  to  the  necessary  land. 
Dhe  position  of  the  second  of  the  two  harbors  had  not  yet  been  fixed, 
location  at  the  mouth  of  the»Big  Sioux  River  had  been  recommended 
the  purpose  by  the  Engineer  Department. 

iiver  survey. — ^The  completion  of  this  work,  begun  by  the  Missouri 
T^er  Commission,  was  in  progress  under  allotments  aggregating 
10,000  from  the  appropriations  of  1890  and  1892. 
Che  field  work  from  Fort  Benton  to  Sioux  City  was  completed,  with 
i  exception  of  the  duplication  of  tlie  line  of  levels  between  Chamber- 
a  and  Sioux  City,  the  topography  of  the  wide  bottom  between 
.nkton  and  Sioux  City,  and  the  topography  and  hydrography  between 
ow  Creek  and  Chamberlain. 

The  plotting  had  been  begun  on  two  series  of  charts.  The  first,  or 
bail  charts,  were  finished  for  a  distance  of  885  miles  below  the  origin. 
Fort  Benton,  and  partially  finished  for  the  rest  of  the  way.  They 
re  in  process  of  publication  on  scales  of  ^^Vtj  ^ov  the  part  of  the 
er  above  the  Yellowstone  and  y^o  cr?y  ^or  the  part  below.  Fifty  charts 
re  in  the  hands  of  the  printer,  and  editions  of  13  had  been  received 
d  accepted. 

The  series,  when  finished,  will  number  198  charts. 
The  second  series  of  small  scale  maps  were  plotting  on  a  scale  of 
Ijjfj  or  2  inches  to  the  mile.    About  GOO  miles  of  the  river  had  been 
ished. 

The  complete  series  will  number  57  maps. 

Rectification. — The  river  and  harbor  act  of  1892  appropriated  $150,000 
•  the  Missouri  River  between  Great  Falls  and  Sioux  City,  and  author- 
^  the  Secretary  of  War  to  use  a  portion  of  it  for  rectification  and 
nk  protection  at  Pierre  and  Yankton.  The  whole  of  the  appropria- 
m  was  needed  for  the  work  of  the  survey  and  snag  boats,  which  had 
ready  been  undertaken,  and,  in  consequence,  none  was  allotted  to  the 
ctification  work,  which  has  not  yet  been  begun. 

OPERATIONS   DURING   YEAR. 

Rocky  River. — The  execution  of  the  project  has  been  suspended,  as 
ere  is  no  present  commerce  on  this  stretch  of  the  river.  During  the 
Dnths  of  July,  August,  and  September  the  plant  formerly  in  use  here, 
iich  had  been  stored  at  Judith,  Mont.,  was  put  in  repair  and  floated 
wn  to  Kockhaven  and  the  Big  Sioux  River.  The  total  expenditures 
m  the  allotment  have  been  $4,752.38. 

Removal  of  snags^  etc. — The  sundry  civil  act  of  1893  appropriated 
0,000  for  the  work  of  removing  obstructions  in  the  Missouri  Eiver 
ove  Sioux  City.    This  amount  became  available  on  July  1, 1893,  at 
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which  time  the  maintenance  of  the  snag  boats  was  transferred  from  tbe 
general  work  of  river  improvement  to  the  special  work  created  by  the 
new  act.  The  total  expenditures  from  the  allotment  of  the  gen^ 
appropriations  of  1890  and  1892  have  been  $10,847.79,  for  liabilities 
incurred  before  the  beginning  of  the  year. 

Ice  harbors. — The  purchase  of  about  half  of  the  tract  required  for 
the  harbor  at  llockhaven,  was  completed  in  December,  1893.  The 
remaiiulcr  is  held  by  several  persons,  who  own  undivided  interests. 
Dee^la  from  all  of  the^e  persons  have  been  obtained,  after  considerable 
delay,  occasioned  by  difficulty  in  finding  certain  of  the  nonresident 
owners.  The  purchase  will  be  completed  as  soon  as  the  title  has  be^ 
verified  and  accepted  by  the  Attorney-General. 

In  JMay,  1894:,  the  work  was  begun  by  hired  labor  on  the  part  of  the 
tract  already  in  the  possession  of  the  United  States.  A  levee,  with  the 
top  32  feet  above  low  water,  has  been  constructed  to  grade  for  a  dis- 
tance of  1,300  feet  along  the  bank,  or  about  one-fourth  of  the  total  pro- 
jected length.  The  slopes  have  been  finished  to  the  water's  edge.  Ten 
steel-tube  mooring  posts  have  been  made  and  put  in  place,  being 
.anchored  with  blocks  of  concrete.  The  remainder  of  the  work  on  the 
part  of  the  land  already  acquired  will  be  finished  soon.  The  work  has 
been  under  the  immediate  charge  of  Mr.  H.  C.  Gould,  assistant  engi- 
neer, assisted  by  Mr.  B.  A.  D.  Parker,  as  overseer.  The  total  expendi- 
tures from  the  allotment  have  been  $5,233.89. 

The  location  for  the  second  of  the  two  ice  harbors  authorized  bv  the 
river  and  harbor  act  of  1890  was  selected  by  the  Secretary  of  War 
under  date  of  February  8, 1894.  The  place  chosen  was  in  the  mouth 
of  the  Big  Sioux  Kiver,  a  locality  which  had  been  recommended  by  the 
Engineer  Department  in  June,  1891 .  TJ^n  notification  that  the  site 
had  been  selected,  a  project  for  the  work  was  prepared  and  submitted 
under  date  of  April  4  and  approved  April  19, 1894,  This  project  con- 
templates the  acquisition  of  a  strip  of  land  2,720  feet  long  along  the 
right  bank  of  the  river,  the  construction  of  a  levee  with  the  top 
above  extreme  high  water,  grading  the  bank  to  a  suitable  sloi>e,  placing 
mooring  posts  at  convenient  intervals,  and  grading  an  incline  for  haul- 
ing out  boats.  A  sum  of  $11,725  was  available  for  the  construction 
work.  Before  the  land  can  be  acquired  the  consent  of  the  State  of 
South  Dakota  is  necessary.  This  can  not  be  obtained  until  the  next 
meetiug  of  the  legislature,  in  December,  1894.  Until  then  no  work 
can  be  undertaken. 

The  owners  of  the  land  in  question  have  agreed  to  sell  it  at  a  satis- 
factory price.  No  expenditure  has  yet  been  made  from  the  allotment 
for  construction.  The  preliminary  work  of  surveying  and  mapping  the 
locality  chosen  was  done  by  Mr.  W.  G.  Price,  assistant  engineer,  and 
the  exx>enses  were  paid  from  an  allotment  made  for  this  purjiose  from 
the  appropriation  of  1890. 

River  surrey, — The  small  amount  of  field  work  left  undone  at  the  close 
of  the  last  season  was  finished  during  the  summer  and  autumn  of  1893. 
The  completion  of  the  line  of  levels  and  the  work  between  Crow  Creek 
and  Chamberlain  was  clone  by  a  party  under  charge  of  Mr.  C.  W.  Wil- 
liams, assistant  engineer.  The  topography  between  Yankton  and  Sioux 
City  was  taken  by  a  party  under  charge  of  Mr.  W.  D.  Fairchild,  toi>og- 
raplier. 

The  plotting  of  both  series  of  charts  was  continued.  At  the  end  of 
April,  1894,  the  detailed  charts  were  finished  ^vith  the  exception  of  a 
small  amount  of  retouching  and  cleaning,  and  the  force  which  had  been 
at  work  on  them  was  discharged.    At  the  close  of  the  year  the  series  of 
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small  scale  maps  was  about  four-fifths  finished,  28  maps  liaving  been 
plotted  during  the  year. 

The  printing  of  the  detail  charts  has  been  continued  by  the  firms  of 
Julius  Bien  &  Co.,  of  New  York,  and  the  Forbes  Lithograph  Manufac- 
turing Company,  of  Boston,  Mass.  Editions  of  101  charts  have  been 
received  during  the  year  and  satisfactory  proofs  of  8  more.  Of  the  198 
charts  which  make  up  the  series  114  editions  are  complete. 

During  the  year  Bien  has  furnished  69  editions  and  Forbes  28. 

The  plotting  has  been  done  under  the  supervision  of  Mr.  F.  M.  Towar, 
assistant  engineer.  A  history  of  the  work  of  the  survey,  prepared  by 
him,  is  appended  as  a  valuable  addition  to  this  report. 

The  channel  distances  to  prominent  river  points,  and  a  list  of  the 
positions  and  elevations  of  the  permanent  bench  marks,  as  well  as  a 
description  of  those  leveled  to  in  the  summer  and  autumn  of  1893,  are 
also  appended.  The  recorded  elevations  alx)ve  the  gulf  were  obtained 
by  a  connection  at  Sionx  City  with  the  levels  of  the  Missouri  Kiver 
Commission. 

Physical  data. — Gauge  reports  have  been  received  during  the  year 
from  the  following  stations,  viz:  Townsend,  Fort  Benton,  Judith,  and 
Wolfpoiiit,  Mont.;  Fort  Buford  and  Bismarck,  N.  Dak.;  Eunning 
Water,  S.  Dak.,  and  Sioux  City,  Iowa.  The  reports  from  the  first  and 
last  of  these  stations  are  received  by  permission  of  the  Missouri  River 
Commission,  by  which  the  gauges  are  operated.  The  remaining  sta- 
tions are  occupied  by  gauges  maintained  from  this  oflBce. 

At  stations  where  there  are  no  bridges  available  the  gauges  consist 
usually  of  a  horizontal  beam  projecting  from  the  bank  and  fixed  to 
the  top  of  a  series  of  piles  or  posts  driven  into  the  ground.  The  beam 
is  marked  with  a  scale  divided  usually  into  feet  and  tenths,  and  has  a 
sheave  at  the  outer  end  over  which  a  wire  cable  runs  carrying  a  weight 
at  one  end  and  a  handle  with  index  at  the  other.  The  position  of  the 
ipdex  on  the  scale  when  the  weight  touches  the  Avater  gives  the  read- 
ing of  the  gauge. 

Great  trouble  has  been  experienced  on  account  of  the  displacement 
of  the  supports  by  the  cutting  away  of  the  bank.  After  each  removal 
the  services  of  a  leveler  are  necessary  to  reset  the  gauge.  A  design 
prepared  \>y  Assistant  Engineer  H.  O.  Gould  is  now  under  considera- 
tion, in  which  the  supports  are  placed  farther  back  from  the  edge  of 
the  bank,  and  the  horizontal  beam  rolled  out  and  in  on  wheels. 
Should  trial  with  this  form  prove  successful  it  is  proposed  to  adopt  it 
for  all  the  bank  stations. 

The  compilation  of  the  gauge  reports  was  done  by  Mr.  H.  C.  Gould, 
assistant  engineer,  until  April  29,  and  since  that  date  by  Mr.  F.  M. 
Towar,  assistant  engineer. 

In  August,  1893,  a  party  under  charge  of  Mr.  W.  G.  Price,  assistant 
engineer,  began  a  series  of  low-water  discharge  measurements  at  the 
nearest  available  points  below  the  principal  tributaries. 

The  results  of  these  measurements  are  as  follows: 
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The  methods  adopted  are  described  in  Mr.  Price's  report,  which  is 
Bppeuded. 

At  the  time  of  the  observations  the  river  was  at  an  ordinary  stage 
for  the  autumn  boating  season.  It  will  be  noted  that  between  the 
tiioath  of  the  Yellowstone  at  Fort  Buford  and  Sioux  City,  950  miles 
below,  there  is  but  a  slight  gain  in  the  low-water  discharge;  and  that 
Bt  the  time  of  the  measurements  the  Yellowstone  was  carrying  much 
more  water  than  the  Missouri  above  Fort  Buford.  The  loss  of  volume 
between  Great  Falls  and  Fort  Benton,  50  miles  below,  is  also  note- 
woithy.  As  to  this  point,  the  last  season's  measurements  confirm 
others  i)reviously  made  for  a  diflferent  purpose. 

The  observations  were  continued  at  Sioux  City  at  intervals  during 
the  winter  to  determine  the  effect  of  the  ice  upon  the  discharge.  A 
imnmary  of  these  results  is  below: 

Discharge  meaaurements  through  ice. 


Date,  1894. 


10 

aniiary  11 
■nuAry  12 
aniiary  13 
anaarj*  16 


Gaiifse 

readiug 

above 

assumed 

]ow 

water. 

Area. 

Moan 
velocity 
(feet  per 
second). 

Discliargo 
(feet  per 
second). 

Fe^t. 
2.31 

2.31 
2.43 
2.43 
2.49 

Sq.feet. 
5,  Oil.  8 

4. 991. 0 

6. 172. 1 
4, 995.  7 
6, 221. 7 

2.138 

2.162 
2.203 
2. 22.1 
2.194 

10, 715. 3 

10.793.4 
11, 392. 2 
11,116.1 
11, 455. 6 

Bemarks. 


River  frozen.    Gauge  read 
to  bottom  of  ice. 
Do. 
Do. 
Do. 
Do. 


rearing  the  spring  rise  a  series  of  observations  was  taken  at  Sioux 
3ity  to  determine  the  high-water  discharge. 
The  results  are  tabulated  below : 

High-water  discharge  measurements. 


Date. 


1894. 

larch  21 

Carch23 

Lpril5 

kpril? 

iipril9 

Uprll  11 

iiprill2 

ipril  13 

Lpril  14 


Gauge 

reading 

above 

assumed 

low  water. 

Area. 

Mean 
velocity, 
(feet  per 
second). 

Discharge 
(feet  per 
second). 

Feet. 

8q.  feet. 
10,502.5 

7.32 

6.420 

67,428.2 

6.11 

11. 577. 4 

5.124 

59, 320. 9 

5.03 

9,210 

4.870 

44.854.8 

4.83 

9. 105. 6 

4.738 

43, 144. 1 

5.48 

9,926.8 

4.873 

48,374.9 

10.23 

17, 599. 2 

7.126 

145,  460.  4 

11.98 

23, 938. 1 

8.333 

199.  477. 7 

11.78 

22. 794. 6 

7.871 

179,417.3 

9.93 

19, 186. 4 

6.560 

125, 869. 4 

Remarks. 


River  open. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Kxtreme  high  wat«r  ia  18.5  feet  and  ordinary  high  water  is  12.3  feet  above  assumed  low  water. 

Rectification  toarJc. — The  funds  appropriated  for  the  river  improve- 
ment have  not  been  sufficient  to  allow  the  authorized  work  at  Pierre 
Bkud  Yankton  to  be  undertaken.  'So  other  rectification  work  is  projected 
Eit  present. 

WORK  REQUIRED. 

To  complete  the  existing  project  on  the  Rocky  Eiver  will  require  an 
expenditure  of  $185,345.46.    A  sum  of  $8,152.77  is  still  on  hand  from 
previons  appropriations  and  reserved  for  use  on  this  part  of  the  river. 
ENG  94 ^110 
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It  will  snffice  for  such  operations  as  are  probable  for  the  year  ending 
Jnne  30, 1896.  It  is  ex{)ected  to  complete  tlie  ice  harbors,  the  sanrej, 
and  the  publication  of  charts  from  funds  now  in  hand  for  those  par 
poses.  The  appropriation  of  $50,000  contained  in  the  sundry  civil  bill 
of  1803,  for  the  removal  of  snags,  etc.,  is  now  exhausted.  There  remains 
on  hand  a  balance  of  the  allotment  for  snagging  from  the  appropriatioD 
of  July  13, 1892,  for  the  general  river  improvement  sufficient  to  main- 
tain the  boats  until  about  the  middle  of  September.  Unless  a  farUier 
api)ropriation  becomes  available  before  that  time  the  work  of  the  boats 
will  have  to  be  suspended. 

The  radical  improvement  of  the  sandy  part  of  the  river  between 
Sioux  City  and  Carroll  has  not  yet  been  undertaken  by  the  United 
States. 

In  the  Annual  Reports  for  1892  and  1893  ftindswere  asked  for  begin- 
ning this  work  on  two  reaches  of  the  river,  but  none  have  yet  been 
appropriated  forthe  purpose.  Prom  the  results  of  the  survey,  whicL 
has  been  x^i'^^tically  finished  in  the  last  year,  the  magnitude  of  the 
work  can  be  estimated.  From  the  mouth  of  the  Yellowstone  to  Siooi 
City  the  river  has  nearly  the  same  low- water  discharge,  sufficient  for  a 
channel  600  feet  wide,  with  a  probable  available  depth  of  8  feet.  To 
obtain  this  it  will  be  necessary  to  undertake  contraction  and  regulation 
work  throughout  the  whole  reach  of  950  miles.  The  cost  of  such  work 
is  difficult  to  state  with  accuracy,  as  none  has  yet  been  attempted  on 
the  upper  river.  An  estimate  based  on  a  study  made  during  the  past 
year  of  the  maps  covering  a  reach  of  136  miles  indicates  a  probable 
average  cost  of  $38,500  per  mile  at  the  unit  prices  of  similar  work  on 
the  river  below  Kansas  City.  Such  an  expense  is,  in  my  opinion,  oat 
of  proportion  to  the  public  benefit  probable  through  the  growth  of  any 
navigation  which  can  be  supported  by  the  present  sparse  population  of 
the  upper  valley. 

The  increase  iu  value  of  the  bottom  lands  accruing  through  secoritj 
against  erosion  would  be  undoubtedly  very  great,  but  such  an  improve- 
ment has  not  yet  been  accepted  by  the  United  States  as  a  sufficient 
basis  for  the  exi)enditure  of  public  funds.  For  the  present,  therefore, 
no  appropriation  is  asked  for  regulation  work  in  extension  of  that 
already  authorized  at  the  cities  of  Pierre  and  Yankton.  The  expe- 
rience to  be  gained  at  these  points  will  show  whether  the  cost  of  the 
work  over  the  whole  river  can  be  made  commensurate  with  the  benefits 
to  commerce. 

At  both  cities  the  proposed  improvements  are  for  the  purpose  of 
restoring  the  steamboat  landings.  The  estimates  given  in  previons 
annual  leports  were  intended  to  cover  the  cost  when  the  works  were 
considered  as  part  of  a  series,  and  protected  by  others  above  and  below 
from  flanking  by  the  current.  When  standing  by  themselves,  they 
should  be  extended  some  distance  beyond  the  actual  front  of  the  towns, 
to  points  above  and  below  where  the  banks  are  stable  and  the  natural 
low-water  channel  of  approximately  the  same  dimensions  as  that  to  be 
created  by  the  regulation  works ;  otherwise,  the  latter  might  be  destroyed 
by  shifting  of  the  channel,  or  the  sudden  change  in  dimensions  might 
cause  ice  gorges.    The  estimates  will  therefore  require  modification. 

At  Pierre  the  channel  should  be  confined  for  a  distance  of  7  miles  in 
length,  at  an  estimated  cost  of  $360,000. 

At  Yankton  the  conditions  have  changed  within  the  last  year  and 
are  still  changing  to  such  an  extent  that  a  close  estimate  of  the  cost 
of  the  necessary  work  can  not  be  made.  It  must  go  at  least  4  miles 
above  the  town,  to  the  site  of  a  proposed  railroad  bridge,  and  should 
extend  for  about  8^  miles.    It  will  probably  cost  (450,0^. 
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>  work  of  the  snag  boats  is  necessary,  for  the  reasons  given  in  the 
b  of  their  special  work.  The  sum  of  950,000  annually  is  asked 
)  continuance,  in  case  this  amount  fails  to  be  made  as  an  annual 
priation. 

Maney  statement, 

ber  9,  1893,  received,  refundment  of  overpftyment $45. 48 

,  1893,  balance  unexpended 160, 127.47 

160, 172. 95 
0,  1894,  amount  expended  during  fiscal  year 67, 108. 47 

,  1894,  balance  unexpended 93, 064. 48 

,  1894,  outstanding  liabilities 17,092.44 

1894,  balance  available 75,972.04 

mt  f  estimated)  required  for  completion  of  existing  project ''HO,  000. 00 

mt that  can  be  profitably  expended  in  fiscal  year  endine  J  une  30,1896*500, 000. 00 
litted  in  compliance  with  requirements  of  sections  2  of  river  and 
bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 


U  of  propoMoU  for  repairs  and  alterations  to  United  States  snag  boat  James  B, 
wrson,  received  and  opened  hy  Capt.  H.  F.  Hodges,  Corps  of  Engineers^  at  2:S0 
k  November  SO,  1893,  under  advertisement  dated  October  SO,  189S, 


Name  and  address  of  bidder. 

C€nU.            CenU. 
12    i                   6 
16i                   14 

20    1                 15 

1 

Rudders. 

Total 
(estimated). 

D  Works.  Dnbuaue.  Iowa  ^  \ 

$475 
430 
660 

$4, 375 
5,225 
7.300 

inndry  and ifacbfne  Worka,  Sioiix  City,  Iowa. 
peDCer,  ar.,  Sioux  Citv.  Iowa 

■  Contract  awarded  I^wa  Iron  Works. 


\  of  bids  for  furnishing  coal  for  United  States  snag  boats,  received  and  opened  by 
Capt.  H.  F.  Hodges,  Corps  of  Engineers,  April  g,  1894, 


Dd  address  of 
lidder. 


Slonx  City, 
Iowa. 


I, 

d4 


)wers  Coal  Co.,  !$3. 20 

ity,  Iowa. 

ark.  Banning 

S^Bak. 

■eriat,  Sioux 

nra. 

nway,    Sioux 


d 

o 

a 


$736.00 


Running 
Wat*r, 
S.  Dak. 


u 

a. 

P4 


3.26 
3.01 


749.  SO 
602.30 


$4.45 
5.75 
4.60 
4.25 


a 
o 

a 

-1 


$534 
690 
552 
51U 


S.Dak.    i     S-^^*^- 


u 


$4.95 


5.10 
4.75 


3 


a 
d 

o 

a 


$495  $4.  80 


510 
475 


$960 


Total. 


Remaxka. 


4.95 
4.60 


990 
920 


$2,725.00 

690.00 

2,  SOL  80 

2, 597. 30 


Mystic  or  Walnut 

Dlook. 
Iowa.    Informal. 

Informal. 

Do. 


1  Contract  awarded  £.  A.  Conway. 


Exclusive  of  $50,000  annually  for  removal  of  snags,  etc. 
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COMMERCIAL  STATISTICS. 

Biver  tonnage  between  Sioux  City,  Iowa,  and  Fori  Benton,  Mont, 

[Ezclusivo  of  live  stock.] 


Tona. 

1887 13,961 

1888 12,895 

1889 16,724 

1890 13,326 


1891. 
1892, 
1893 


Traffic  by  river  reaches. 


13.87 


Year. 


1890 


1891 
1892 


1893 


River  reachea  between — 


Sioux  City  and  Bismarck .... 
Bismarck  and  Fort  Buford  . . 
Fort  Boford  and  Fort  Benton 

Sioux  City  and  Bismarck 

Bismarck  and  Fort  Buford  .. 

Sioux  City  and  Pierre 

Pierre  ana  Bismarck 

Bismarck  and  Fort  Buford. . . 

Sioux  City  and  Pierre 

Pierre  and  Bismarck 

Bismarck  and  Fort  Buford  .. 


Packages 

and  bulk 

fireight. 


Tons. 
9.735 
2,467 
1,124 

10, 410 
2,645 
2,634 
7,247 
5,301 
5,456 
6,256 
2,125 


PasMO- 1  Lin 
gen.    i  itoeb 


No. 

4,322 

184 

62 

1.749 

130 

32 

177 

278 

12,518 

137 

12 


5«4 

0 

0 


a 

w 

9 

i 


Lief  ofete-amers  plying  on  the  Missouri  River  between  Sioux  City,  Iowa,  and  Fort  Bai^ 

Mont,,  during  the  year  189S. 


Name. 


A.  S.  Bennett*... 
Mary  £.  Bennett. 

Capitola  Butt 

ViutStiUings.... 

Joftie  L.  K 

LitUe  Maud 

Last  Chance 

Jas.  Leigh  ton.... 

Castalia 

Batchclor 

Kosebud 

Inielda 


Ida  Blanche. 


When 
built. 


1880 
1888 
1885 
1881 
1884 
1882 
1870 


1892 


1887 


Dimensions. 


Length. 


Feet. 
115 

65 

83.7 
131 

60 

92 

98.2 


178.6 
177.4 


90 


Bread  tb. 


Feet. 
30 
14 
23.3 
3L6 
14 
20 
17.8 


31 
3L8 


17 


Depth. 


Feet. 
3.5 
2 

3.3 
4.8 
2.5 
8.4 
3 


4 
4 


Tonnage. 


78.08 
21. 71 
67.31 

177. 47 
22.75 
58.36 
50.47 
57.29 
75 

313 

286.49 
15 

30 


Manager  or  owner. 


R.  A«  Talboi,  Sioax  City,  lowft- 
Do. 

E.  A.  Conway.  Sioux  City,  I«n 
Selser  Bros.,  Sioux  City.Iovt 

A.  Larson,  Tankton,  S.  Dak. 
Jos.  Leech,  Running  Water,  ^p*^ 
H.  J.  King.  Chamberlain,  &  D*^ 

F.  Horn.  Pierre,  S.  Dak. 

B.  S.  Holmes.  Sioux  City,  lo^i- 
L  P.  Baker,  Bismarck.  K.  Bik. 

Do.  « 

D.  B.  Weatherbe,  Fort  Yat*  S 

Dak. 
Jesse  Brown,  Sioux  City,Io»»- 


^Wrecked  on  river  bank,  Covington,  Nebr. 

Dates  of  ice  closings  and  openings  on  the  Missouri  River  above  Sioux  City,  loies,  1^ 

1894, 


[Continued  firom  p.  2308,  Report  for  1893.] 


Locality. 


Montana: 

Townsend 

Fort  Benton  . . . 

Wolfpoint 

North  Dakota: 

Fort  Buford.... 

Bismarck 

South  Dakota: 

Running  Water 
Iowa: 

Sioux  City  .  ... 


1893,       ^ 
closbig-  f^^"^ 


Apr.  » 

Kir.  II 
Nor.  »!««.♦ 


Deo.  9 
Dec.  1 
Hot.  S3 

Nor.  26 
Nov.  22 

Not.  24 
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SURVEY  OF  THE  MISSOURI  RIVER  FROM   FORT  BENTON  TO  SIOUX  CITY. 

HISTORY  OF  SURVEY. 

he  survey  of  the  MiBSouri  River  between  Fort  Benton  and  Sioux  City  was  begun 
lart  of  a  work  intended  to  extend  from  Fort  Benton  to  the  mouth  of  the  river. 
)  iirst  appropriation  for  this  was  in  1878.  From  then  until  1882  specific  appropri- 
>DS  were  made  for  the  sarvey ;  after  that  year  it  was  carried  on  under  allotments 
n  general  appropriations  for  the  improvement  of  the  river. 

Q  1884  the  cnarge  of  the  survev  passed  into  the  hands  of  the  Missouri  River  Com- 
sion,  together  with  the  rest  of  the  river  improvement.  By  the  river  and  harbor 
of  1890  the  river  was  divided  at  Sioux  City,  and  the  part  from  that  point  to  the 
at  Falls  was  taken  from  the  Missouri  River  Commission  and  put  under  the  direct 
trol  of  the  Chief  of  Engineers.  The  completion  of  the  survey  over  the  upper 
t  of  the  river  reverted  to  his  control  with  the  rest  of  the  improvements, 
he  general  scheme  of  the  survey  was  to  carry  a  system  of  secondary  triangulation 
ween  the  bluffs,  the  sides  of  the  triangles  being  from  3  to  10  miles  long,  and  the 
tious  permanent;  to  run  a  duplicate  line  of  primary  levels  with  permanent  bench 
rks  along  the  whole  length  of  the  reach  surveyed;  to  take  the  topography  of  the 
ole  bottom  between  the  bluffs,  checking  the  work  by  tertiary  triangulation;  and 
tAke  a  sufficient  number  of  soundings  to  show  accurately  the  configuration  of  the 
er  bed. 

^'hen  the  charge  of  the  work  was  assumed  in  the  autumn  of  1890,  the  secondary  tri- 
^l&tion  was  complete,  and  the  levels  had  been  run  as  far  as  Trover  Point, 
•ntana. 

[lie  topographical  and  hydrographical  work  had  been  commenced  in  June,  1889,  at 
rt  Benton,  Mont.,  under  the  direction  of  the  Missouri  River  Commission,  and 
der  the  immediate  supervision  of  Lieut.  H.  M.  Chittenden,  Corps  of  Engineers, 
S.  Army. 

)uly  42  miles  of  river  were  completed  during  the  first  year,  viz,  from  Fort  Benton, 
»iit.,  to  Coal  Banks  Landing,  Montana.  In  1890,  under  the  same  direction  and 
^erviBion,  more  progress  was  made,  the  survey  being  completed  from  the  latter 
ice  to  Wolfpoint,  Mont.,  a  distance  of  353  miles. 

[)aring  these  two  years  the  topography  was  taken  by  a  single  party,  running  ft 
«  along  the  river,  locating  the  bluffs  by  intersecting  angles  trom  the  stadia  sta- 
08,  and  only  the  river  bars  and  banks  by  direct  stadia  readings. 
n  1891,  after  transfer  from  the  Commission,  the  work  was  continued  under  the 
'cction  of  Capt.  C.  F.  Powell,  Corps  of  Engineers, 
^he  strength  of  the  survey  party  was  increased  by  adding  two  more  topograph- 

I  parties,  in  order  to  get  the  contours  of  the  bluffs  more  accurately,  and  there 
f«  two  instead  of  one  complete  survey  parties  placed  in  the  field.  One  primary 
ol  party  was  at  work.  This  year  the  topography  was  finished  from  Wolfpoint, 
iit.^  to'Cnnnonball  River,  North  Dakota,  a  distance  of  491  miles,  and  the  primary 
fU  as  far  as  Washburn,  N.  Dak. 

yfo  parties  were  again  sent  into  the  field  in  1892,  and  completed  the  topography 

II  Cannunball  River  to  Sioux  City,  a  distance  of  592  miles,  with  the  exception  of 
^p  of  20  miles  next  above  Chamberlain  and  part  of  the  work  in  the  wide  bottom 
^w  Yankton.  Two  primary  level  parties  completed  one  line  to  Sioux  City,  and 
duplicate  line  to  Chamberlain. 

1 1©3  the  work  was  transferred  to  Capt.  H.  F.  Hodges  by  Capt.  Powell.  In  June 
'po^aphic  party  was  sent  out  to  get  the  topography  of  the  wide  bottom  lands  and 
adjacent  blnfi's  lying  on  the  east  aide  of  the  river  between  Sioux  City  and  Yank- 

*  S.  Dak.,  which  had  been  left  out  of  the  survey  of  the  previous  year. 

party  was  sent  out  in  July  to  duplicate  the  primary  level  line  between  Sioux  City 

Chamberlain,  S.  Dak. 

Small  survey  party  was  started  from  Chamberlain  to  complete  the  20  miles  of 
■r  next  above  Chamberlain  left  unfinished  in  1892  and  to  make  borings  across  the 
inel  of  the  river  to  find  if  ledge  rock  existed  in  any  of  the  crossings  or  shoal 
^  near  enough  the  surface  of  low  water  to  interfere  with  a  project  of  obtaining 
foot  channel, 
t  the  end  of  the  season  of  1893  the  field  work  was  finished. 

COMPOSITION   or    PARTIES. 

•  used  on  the  Missouri  River  survey  a  primary  level  party  consists  of  an  instm- 
it  man,  two  rodmen,  an  umbrella  man,  a  teamster  with  team,  a  boatman,  and  cook. 
)  umbrella  man  is  furnished  with  a  large  and  strong  sun  umbrella  to  screen  the 
^ment  from  the  wind  and  sun  during  an  observation,  the  teamster  and  boat- 
it  transport  and  set  the  bench  marks  in  advance  of  the  party,  they  sleep,  eat,  and 
k  in  tents  that  are  carried  along  by  the  team  and  set  up  at  the  end  of  each  day's 
rk.    Part  of  the  time  this  party  has  moved  with  the  regular  survey  party,  to  be 
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described  later.  When  tLis  is  the  cants  the  transportation  and  commissary  senicek 
omitted  from  its  organization.    The  instruments  used  are  ordinary  Y  levels. 

A  river  survey  party  consists  of  an  assistant  engineer  in  charge,  3  topognpfaie 
parties,  1  ordinary  level  party,  2  tertiary  triangnlation  parties,  and  a  sooDdinf 
party.  Each  topographic  party  is  made  up  of  1  transit  man,  1  plotter,  1  recorder, 
and  2  rodmen. 

The  level  party  consists  of  the  instrument  man  nnd  two  rodmen,  and  is  distinct 
from  the  primary  level  parties. 

The  triangnlation  parties  have  each  a  transit  man  and  recorder. 

The  sounding  party  consists  of  a  steersman,  a  recorder,  two  oarsmen,  and  a  leadi- 
man. 

In  addition  to  the  foregoing,  two  boatmen,  to  navigate  the  quarter  boats,  a  cook,ud 
a  second  cook  are  required  to  complete  the  party.  The  quarter  boats  on  this  snney, 
two  in  number  fur  each  survey  party,  consist  of  two  barges,  one  65  and  the  other 40feet 
long,  ^vith  houses  built  on  them.  When  moving  down  the  river  they  are  lashed 
together  and  float  with  the  current,  the  two  boatmen  using  lons^  sweeps  at  either  end 
to  keep  them  off  the  sand  bars  and  as  near  as  possible  in  the  cnannel  of  the  river. 

T\w  three  topographic  parties  are  distributed  as  follows :  One  takes  the  shore  liDO, 
bars  of  the  river,  and  adjacent  topography  on  the  bottom  lands,  back  to  the  foot  of 
the  blnfis  on  both  sides  of  the  river,  carrying  the  levels  by  stadia  distance  ud 
vertical  angles;  the  other  two  get  the  bluffs  on  either  side  with  similar  levels.  Th« 
first-nnmed  party  usually  runs 41  line  along  the  shore  of  the  river,  locating  tlieiU- 
tions  on  the  banks  or  bars,  as  is  most  convenient,  in  order  to  obtain  the  topography 
adjacent,  and  also  locating  the  sounding  stations  for  that  party. 

The  bluff  to)>ographer8  usually  run  their  line  along  the  first  bench  next  to  the 
bottom  land,  no  that  they  may  get  the  bottom  at  the  foot  of  the  bluff  and  also  the 
hills  farther  back. 

The  level  party  runs  the  line  with  a  Y  level  along  the  river  to  obtain  its  slope; 
this  party  also  leaves  temporary  bench  marks  along  by  shore  to  enable  the  shore- 
line topographer  to  check  his  levels,  carried  along  by  stadia  distance  and  vertical 
angle.  This  level  i>arty  connects  with  all  the  permanent  bench  marks  established 
by  the  primary  party. 

Thetrianguiatiou  parties,  two  in  number,  read  the  angles  at  the  stations  along  the 
bluffs,  each  taking  one  side  of  the  river. 

Each  party  also  furnishes  correct  azimuths  to  the  topographic  party  on  the  sss' 
side,  since  the  topographer,  running  over  so  many  and  short  courses,  is  liahl0 
to  eet  out  of  azimuth. 

The  method  of  sounding  adopted  is  to  run  lines  across  the  river  normal  to  theeor* 
rent  as  nearly  as  poHsible,  and  then  a  diagonal  line  to  the  next  sounding  ststioQr 
located  about  600  feet  below  and  on  the  opposite  side  of  the  river,  then  fromthii 
last  point  another  line  normal  to  the  current,  then  a  diagonal  as  before,  and  soon. 

SECONDARY   TRI ANGULATION. 

The  secondarv  triangnlation  had  been  completed  from  Fort  Benton  to  Trorer 
Point  in  1885,  and  in  1889  was  extended  to  Sioux  City.  The  lines  of  this  triaDjjti- 
lation  were  from  3  to  10  miles  long,  the  short  sides  of  the  quadrilateral  not  xa^m 
l>eing  more  than  from  3  to  6  miles,  making  it  an  admirable  system  upon  which  to 
base  a  tertiary  triangnlation  to  verify  the  accuracy  of  the  topographic  and  hydio- 
gra])hic  point*. 

It  was  intended  that  the  tertiary  triangnlation  should  determine  the  length o^ 
one  line  in  each  quadrilateral  of  the  secondary  ^'ork.  This  intention  was,  as  a  rule, 
adhered  to,  but  not  in  all  cases,  for  often  it  was  found  impossible  to  get  a  well-coB- 
ditioned  triangle  to  reach  the  line  in  question. 

TERTIARY   TRIANGULATION. 

The  angles  of  this  triangnlation  were  read  with  Gnrlcy  instruments  baving 
6-iiich  limbs  and  reading  by  a  vernier  to  single  minutes ;  half  minutes  could,  hoire^^* 
be  easily  estimated,  and  even  quarters  by  particularly  confident  observers.  They 
were  read  in  series  without  repetition,  the  first  series  being  read  with  instnuncw 
set  in  azimuth  and  the  second  and  third  with  the  instrument  set  60*^  and  1^ 
respectively  out  of  azimuth.  In  the  first  series  readings  were  taken  to  every  station 
in  sight  up  and  down  the  river,  but  in  the  secona  and  third  only  to  Btati<HiJ 
coming  in  the  immediate  triangles.  The  mean  of  the  three  measurements  obtain^ 
by  the  foregoing  method,  combined  in  a  triangle  with  the  means  of  the  otbtf 
two  angles  siuiilarly  obtained,  were  required  to  close  it  within  one  minute:  althoagh 
a  great  majority  of  the  triangles  closed  within  a  thirty -second  limit,  there  ^^ 
a  few  that  approached  and  even  slightly  exceeded  one  minute.  This  minute  liout 
is  large  for  even  this  class  of  triangnlation,  yet  checks  were  made  so  frequently  o* 
secotidary  lines  that  it  proved  sufficiently  small. 
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mgths  of  the  lines  of  the  tertiary  triangnlation  were  from  one-half  mile  to  3 
ng,  rarely  approaching  either  limit,  the  great  majority  heinjg  from  1  to  2  miles 
1  consecutive  stations  on  the  same  side  of  the  river.  An  effort  was  made  to 
e  lines  li  miles  long,  this  being  considered  about  the  distances  that  stadia 
ould  be  depended  upon  to  agree  reasonably  closely  with  the  triangulation. 
ollowing  list  of  percentages  of  discrepancy  is  given  as  an  example  of  the 
y  with  which  this  work  was  done.  During  the  season  of  1890  tnere  were 
ned  the  lengths  of  32  secondary  lines  with  the  following  results : 


One  is  in  error  1  in  3,000. 
Five  are  in  error  1  in  2,000. 
Three  are  in  error  1  in  1,800. 
One  is  in  error  1  in  1,500. 
One  is  in  error  1  in  1,200. 
One  is  in  error  1  in  1,000. 
One  is  in  error  1  in  800. 


)xaot  to  5  places  of  logarithms. 

B  in  error  1  in  40,000. 

in  error  1  in  10,000. 

a>e  in  error  1  in  8,000. 

e  in  error  1  in  7,000. 

e  in  error  1  in  5,000. 

e  in  error  1  in  4,500. 

ire  in  error  1  in  4,000. 

en  the  largest  of  these  discrepancies  could  scarcely  be  shown  oetween  the 
ely  determined  geographical  positions  (secondary  stations)  on  the  scale  of 
rts,  the  foregoing  figures  are  satisfactory. 

[)licate  line  of  primary  levels  were  run  down  the  valley  of  the  Missouri  over 
ire  distance  from  Fort  Benton,  Mont.,  to  Sioux  City.  Permanent  bench 
irere  established  at  proper  locations  at  intervals  of  from  3  to  5  miles  by  the 
f  party ;  they  consist  of  flat  stones  buried  in  the  ground  below  the  frost  line, 
nted  by  iron  pipes  projecting  above  the  surface.  This  line,  in  addition  to 
Dg  an  accurate  difference  of  level  at  points  along  the  river,  serves  as  a  base 
:  from  for  the  less  accurate  ordinary  levels  which  follow  in  connection  with 
eral  survey  party  heretofore  mentioned. 


TOPOGRAPHY. 

opofprapher  starts  his  work  at  a  triangulation  station,  his  instrument,  read- 
3  azimuth,  being  set  on  some  line  the  azimuth  of  which  is  known.  True 
1  is  preserved  throughout  the  work,  the  instrument  bein^  oriented  at  each 
itation  in  the  usual  manner,  viz,  the  reading  of  vernier  A  oeing  made  to  dif- 
from  the  observed  azimuth  of  the  stadia  station  as  read  from  the  last  sta- 
;upied. 

spogrraphic  sheets  are  platted  and  sketched  in  the  field  on  protractor  sheets  20 
ches  on  a  scale  of  1  inch  =€00  leet  or  t^mh  this  being  the  scale  used  in  making 
1  charts,  so  the  former  may  be  transferred  to  the  latter  without  reduction. 
>tting  is  done  by  polar  coordinates  directly  from  notes  obtained,  and  a  sta- 
don  is  not  left  until  a  complete  sketch  has  been  made  of  its  vicinity.  This 
was  considered  better  than  making  the  sketch  in  a  notebook  to  be  platted 
afterwards,  perhaps  by  a  person  unacquainted  with  the  appearance  of  the 

« 

I  the  topographer  has  completed  a  field  sheet  he  turns  it  in  to  the  chief  of  the 
tnd  the  distances  between  triangulation  stations  (of  which  there  are  usually 
r  four)  on  the  sheet  are  carefully  measured,  the  azimuths  taken  graphically 
e  sheet,  and  both  are  compared  with  the  computed  distances  and  azimuths 
d  by  the  triangulation. 

ops  of  the  high  hills  are  usually  obtained  by  intersecting  angles  from  three 
stadia  stations,  the  distance  thus  obtained  between  such  stations  and  the 
ing  measured  from  the  sheet  graphically,  and  their  elevation  obtained  by 
&tion  from  the  distances  and  the  corresponding  vertical  angles.  For  simply- 
his  computation  tables  of  natural  tangents  printed  on  cards  were  furnished 
ographical  parties  to  carry  with  them  in  the  field. 

Dpographer  was  instructed  to  occupy  all  triangulation  stations  near  his  lines, 
check  his  azimuth  by  comparing  it  with  any  azimuth  he  may  have  taken  to 
tion  irom  other  stations  previously  occupied.  It  is  almost  impossible  for  an 
3  and  careful  roan  to  make  a  mistake  and  not  know  it  in  running  topography 
fluffs  of  the  Missouri  River,  for  the  country  is  so  free  of  trees  and  brush  that 
ome  prominent  object  in  view  all  the  time. 

tadia  distances  are  read  in  feet  and  the  difference  of  level  between  points 
Bd  by  three  methods — first,  by  Noble  and Oasgrain's  tables;  second,  by  a  slide 
lird,  by  the  use  of  a  table  of  natural  tangents. 

rat  and  third  methods  were  used  exclusively  during  the  season  of  1889  and 
e  first  where  regularly  read  stadia  distances  and  vertical  angles  were  obtained, 
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and  tbo  third  where  points  were  determined  by  intersecting  angles  and  the 
zontal  distances  measured  from  the  sheet.  In  the  spring  of  1881  the  slide  scale  was 
introduced  by  Topographer  R.  G.  Doerfiing,  who  had  used  it  previously  on  work  io 
Germany.  In  1891,  1892,  and  1893  this  device  was  used  exclusively,  m  preference 
to  the  tables,  as  it  was  found  to  give  very  accurate  results,  with  great  saTiog  is 
time. 

The  accuracy  of  the  stadia  readings  varies  with  the  clearness  of  the  atmospliere. 
Some  days  a  person  can  plainly  discern  a  5-foot  interval  on  the  stadia  rod  for  a 
distance  of  2,000  feet,  while  on  other  days  the  same  mark  is  lesm  distinct  a»  1,(100 
feet.  So  the  observ^er  must  use  his  judgment  in  the  distances  he  places  his  stationa 
apart. 

To  test  the  accuracy  of  the  work  a  series  of  8  long  coui'ses  were  chained  carefQilr 
and  then  read  with  the  stadia.  The  distances  chained  and  the  corresponding  stidii 
readings  were  as  follows : 

Feet.  Fert. 

First  chained  distance 1, 400     Fifth  chained  distance 1,823 

Stadia  distance 1,405  Stadia  distance 1,8^ 

Second  chained  distance 1,420     Sixth  chained  distance 1,^ 

Stadia  distance 1,420  Stadia  distance M^ 

Third  chained  distance 1,  676     Seventh  chained  distance 2,221 

Stadia  distance 1,675  Stadia  distance 2,215 

Foui'th  chained  distance 1, 688     Eighth  chained  distance 2,500 

Stadia  distance 1,690  Stadia  distance 2,490 

We  find  in  the  foregoing  experiments  that  4,  or  just  one-half,  of  the  distances  read 
by  stadia  were  not  read  to  the  nearest  5-foot  mark,  but  in  all  but  one — viz,  the  1.400 
foot  distance — the  distances  were  extremely  long,  and  a  slight  deflection  from  the 
perpendicular  in  holding  the  roil  may  liAve  caused  the  erroneous  reading. 

If  the  stadia  work  is  done  with  an  error  of  yjjjth  and  the  triangulation  statioitf 
are  not  more  than  2  miles  apart  an  error  of  only  35  feet  will  accumulate,  which  a 
easily  distributed,  so  that  no  appreciable  difference  will  appear  between  such  a  sntref 
and  one  that  comes  out  exactly  with  the  triangulation.  .   . 

The  sliding  scale  used  in  taking  elevations  from  known  distances  and  Yerticai 
angles  is  shown  on  the  accompanying  drawing. 

In  construction  it  is  simply  a  representation  of  the  logarithms  by  scale  to  allo^ 
them  to  be  added  mechanically. 

The  two  divisions  A  and  D  on  the  main  body  of  the  scale  represent  the  logarithfl^ 
of  mumbers  1-10-100-1,000-10,000,  etc.  The  upper  division  B  on  the  movable  slij^^ 
represents  the  logarithms  of  i  sin  2  ^  up  to  46°,  and  the  lower  division  C  on  t-»^ 
slide  represents  the  logarithms  of  cos*  ^  up  to  4o°.  The  line  with  the  two  ^^jL 
is  the  index,  which  is  placed  at  0°  of  division  C  and  must  point  to  5°  46'  on  diTisJ^^ 
B  because  i  sin  2  (5^  46)  =0.1.  The  index  0'  is  to  be  used  when  the  slide  is  pull^^ 
out  so  far  as  to  bring  the  first  index  outside  of  the  divisions  A  and  D.  ^ 

The  instrument  may  be  used  to  obtain  differences  in  level  from  the  obaet^^i 
vertical  angles  combined  either  with  the  observed  stadia  reading  or  the  hoiiiont 
distance  scaled  from  the  plat. 

In  the  tirst  case  the  lower  arrowhead  of  the  index  0  is  placed  opposite  the  niunt 
in  division  D  which  corresponds  to  the  observed  stadia  reading.  Then  the  deg' 
in  division  B,  which  corresponds  to  the  observed  vertical  angle,  will  indicate 
correct  elevation  on  division  A;  thus,  if  the  stadia  reading  be  150  feet  and 
elevation  15°,  the  slide  should  be  moved  until  the  index  0  lies  opposite  the  nnmt 
150  in  division  D,  as  shown  in  the  figure.  Then  the  15°  mark  of  division  B  will  in' 
cate  the  correct  difference  in  level,  viz,  37.5  feet  on  division  A.  ^— ^ 

If  the  index  0'  be  used  it  should  be  placed  opposite  the  stadia  reading  divided     v'J 
10,  in  division  D.  ^-^ 

In  the  second  case,  where  the  elements  are  the  vertical  angle  and  homoi*-  ^ 
distance,  the  decree  indicating  the  angle  on  division  C  should  be  placed  oppo^^^,, 
the  horizont>al  distance  on  division  D;  the  degree  of  the  angle  on  division  B  ^^"^ 
then  indicate  the  difference  in  level  on  division  A.  j 

Thus  the  setting  in  the  figure  corresponds  to  an  observed  vertical  angle  of  15    ^■" 
a  horizontal  distance  of  140  feet,  and  gives  the  difference  in  level  as  37.5  feet.   _      , 

Should  the  distance  be  so  large  as  not  to  be  found  on  the  scale,  it  may  be  ^'^^^^ 
bjr  10;  the  corresponding  difference  in  elevation  will  be  the  tenth  part  of  the 
difference. 


Tfle 


OFFICE   WORK. 

t 

The  work  in  the  field  usually  closes  about  November  1,  when  the  parties  ^ 
ordered  in,  and  such  of  the  assistants  as  are  good  platters  or  ready  compnters 
zetained  to  help  in  mapping  the  survey,  and  the  remainder  discharged. 
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COMPUTATIONS. 

The  fteld  work  for  tlie  secondary  triangalatiou  was  done  in  1885  and  1889  by  the 
[flsouri  River  Commission,  and  the  computations  made  at  its  office  and  published  in 
reports  to  the  Chief  of  Engineers  for  1887  and  1891.  Consequently  secondary 
ses  and  azimuths  are  available  for  the  tertiary  triangulation.  In  the  former  sys- 
n  the  angles  were  very  accurately  measured,  85  per  cent  of  the  triangles  closing 
thin  the  primary  limit  of  3  seconds;  the  angles  were  adjusted  by  the  method  of 
st  squares ;  the  latitudes,  longitudes,  and  azimuths  were  computed  from  the  usual 
mnlse. 

LI  though  computations  of  the  tertiary  triangulation  are  made  in  the  field,  the 
le  there  is  too  limited  to  do  more  than  determine  the  lengths  of  the  lines  to  check 
)  stadia  work,  so  the  triangles  are  all  recomputed  in  the  office  and  the  coordinates 
each  station  obtained. 

Commencing  with  a  secondary  line  as  a  base  the  tertiary  triangles  are  computed 
the  next  line  connected  with  in  the  former  system,  when  a  comparison  is  made, 
1  the  discrepancy,  when  large  enough  to  show  in  platting  is  2ulj  listed  by  adding  to 
subtracting  from  the  base  of  each  triangle  of  the  series  an  equal  amount;  for 
kinplQ,  should  the  discrepancy  be  20  in  five  places  of  logarithms  and  the 
oiber  of  triangles  in  the  series  between  the  two  secondary  lines  be  10,  then  2 
uld  be  added  or  subtracted  in  each  consecutive  base,  so  that  when  the  second- 
^  line  is  reached  the  two  determinations  will  agree.  This  is  a  rather  crude 
thod  of  adjustment,  but  about  the  only  one,  as  the  large  number  of  triangles  pre- 
<Ie  the  more  laborious  and  accurate  method.  It  will  be  seen  that  the  foregoing 
ustment  is  made  entirely  in  distance,  because  there  is  scarcely  an  instance  in  this 
olo  survey  where  the  error  in  azimuth  between  secondary  lines  amounts  to  more 
lh  a  single  minute. 

Lfter  the  triangles  have  been  adjusted  as  described,  the  coordinates  are  computed 
b^  platted  on  the  detail  charts  from  the  local  azimuth  of  the  center  of  each  chart. 
is  f;ives  a  minimum  discrepancy  in  the  geographical  positions  of  the  points  platted 
ir  the  ends  of  the  charts,  a  discrepancy  that  always  exists  on  charts  platted  on  a 
me  projection. 

^fter  the  coordinates  of  the  triangulation  have  been  computed,  then  the  coordi- 
tes  of  the  stadia  lines  are  calculated  between  consecutive  triangulation  stations, 
3  ordinates  thus  gotten  are  compared  with  those  of  the  latter,  and  if  a  diti'erence 
Bts  of  more  than  one  three-hundredth,  then  the  stadia  work  is  adjusted  to  agree 
th  the  coordinates  of  the  triangulation. 

[*he  method  of  a<\justment  usually  followed  is,  having  the  percentage  of  error,  to 
(tribute  it  proportionately  in  each  course,  according  to  the  length  of  the  ordinate. 

PLATTING. 

^he  detail  chart  is  platted  on  a  plane  projection  by  rectangular  coordinates,  gen- 
tly using  a  secondary  triangulation  station  for  origin .  The  position  of  one  {larallel 
d  the  meridian  is  determined  directly  from  this  origin,  the  latitude  and  longitude 
'^hich  is  accurately  known.  The  other  parallels  and  meridians  are  then  drawn 
^Ilel  to  these  first  ones  at  intervals  of  1  minute,  using  the  distance  between  the 
'I'idiaDs  on  the  parallel  nearest  the  middle  of  the  chart  for  the  whole  chait. 
^fter  the  protection  of  a  chart  has  been  made  and  the  coordinates  of  the  triangu- 
'lon  and  stadia  points  to  be  platted  on  it  have  been  obtained  and  corrected,  as 
^<^ribed  in  the  foregoing,  they  are  platted  and  the  platting  is  checked  by  scaling 
^  <iistances  between  stations  on  the  chart  and  comparing  it  with  the  computed 
^'^nces.  This  is  an  absolute  check,  as  a  distance  is  measured  from  each  station, 
^^m  three  to  six  other  stations.  The  field  sheet  is  now  accurately  traced  and 
Dsferred  in  the  ordinary  manner.  The  two  sheets  having  many  points  in  common 
^an  easy  matter  to  transfer  the  one  to  the  other  with  great  precision. 
'^o  field  sheets  having  been  transferred  and  the  chart  comi)let«d  in  pencil  it  is 
^ed  over  to  a  draftsman  and  he  inks  all  the  outlines,  such  as  contours,  fences, 
^Q  lines,  etc.,  after  which  the  printer  takes  it  and  completes  it  by  printing  the 
'^ting  and  conventional  signs  of  the  topography.  The  latter  is  done  with  **  Ock- 
-*<^'s  device  for  use  on  original  topographical  maps,''  the  use  of  which  is  familiar 
^xiiost  every  one. 

*^e  survey  of  the  Missouri  River  has  been  completed  and  mapped  from  Fort  Ben- 
»  )Vlont.,  to  Sioux  City,  Iowa,  a  distance  of  1,480  miles,  covering  198  detail  charts. 
•le  first  series  of  79  charts,  extending  from  Fort  Benton  to  the  mouth  of  the  Yel- 
*stone  River,  is  drawn  on  a  scale  of  4„\j(j  and  reduced  in  photolithographiug  to  a 
^^  of  rJiva-  The  next  series  of  119  charts,  extending  from  the  mouth  of  the  Yel- 
^tone  to  Sioux  City,  is  drawn  on  a  scale  of  r^^-^uu  and  reduced  by  the  photolithog- 
'ier  to  TWio«T.  The  first  series  was  drawn  on  sheets  39  by  69  inches  and  reduced 
[^third;  the  next  series  was  drawn  on  sheets  61.3  by  34.7  inches  and  reduced  two- 
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The  sheets  placed  together  would  make  a  continuous  drawing  1,080  feet  long. 

Printed  editions  of  1,000  copies  of  each  of  114  of  the  detail  charts  hayebeen 
received.  Of  these  Julius  Bien  &.  Co.,  of  New  York,  have  famished  69,  and  tlie 
Forbes  Lithograph  Manufacturing  Company,  of  Boston,  have  furnished  45. 

A  series  of  small  scale  maps  are  in  progress,  giving  less  details,  there  being  no 
soundings  platted  on  them  and  the  hills  being  represented  by  hachures  instead  of 
contours;  these  are  drawn  on  a  scale  of  1  inch  =\  mile,  or  1 :31680;  there  -will be 57 
in  the  series  when  all  are  completed,  44  of  which  are  already  finished. 

Appended  is  a  list  of  the  assistants  who  at  various  times  have  been  emplojedin 
the  field  work  and  platting.. 

Respectfully  submitted. 

F.    M.   TOWAR, 

ABsiaiatit  Enpnter, 


List  of  aasistani  engineers,  etc.,  employed  on  survey  of  Missouri  River. 


Name. 


F.  M.  Towar  . . . 

H.C.Gonld 

G.W.Wood... 
J.  F.  Nnttv  .... 
F.  W.  Lightner 


M.  J.  Lacy 

C.  W.  Williams 
H.  W.Kerr. ... 
K.  G.  Doerfliiig 
C.  P.  Williama . 


W.  rJ.  Fairchild 

E.A.IX  Parker 

C.G.Weyl 

a  A.  Swift 

S.L.Weil 

C.P.Brown 

H.  L.  Tbnratou 

C.  M.  Ayers 

J.  C.  Bartun 

William  KoHsak 

0.  K.  A  ppiano ' do 

A.  L.  Ltican do, 

F.L.  Miller do, 

1.  D.  McKown Leveler 

Bobert  McKee do , 

John  Wade do 


Occnpation. 


Aniiietant  engineer. 

do 

do 

do 

do 


, do 

do...... 

Topographer . 

'.'.'.'.Ao'.'.V.'.'. 


do.... 
do.... 
do.... 
do.... 
do.... 
do ... . 
do ... . 
do.... 
do.... 
Dratlamau 


Ludlow  Maury Platter . 

E.  fi.  Lebens do, 

W.  J.  Fuerbach do . 

W.C.  Shope do. 

D.  E.Condon ! do 

W.  11.  Journey.. 

S.  A.  Bowes 

K.  8.  Fesseuden. 
Goo.  H.  Banks 


do. 
do. 
do, 
do. 
Julius  Kahn • do. 


G.  F.  Woodmaneee. 

F.C.Sawin 

W.W  Werte 

W.  B.  Larabee 

H.  L.  FiHher 

J.  F.  Becker 


do 

do, 

do, 

do 

do 


Printer.... i. 


Years  of 

Bomarkc. 

service. 

1890  to  1894 

1891  to  181H 

1891  to  1892 

1889 

In  the  field  oaly. 

1889  to  1892 

Services  chieilyiBthi 

field. 

1889  to  1691 

1891  to  1894 

1891 

In  the  Add  only. 

1891  to  1894 

1891  to  1894 

Away    abovt  lis 

months. 

1891  to  1894 

1891  to  1894 

1890  to  1892 

1891  to  1894 

1891 

1893  and  1894 

1893  and  1804 

1891 

1892  and  1893 

1891 

1891  to  1894 

1892  and  1893 

1893  and  1894 

1891 

1891  and  1892 

1891  to  1894 

1891 

In  ofilee  only. 

1891 

Do. 

1891 

Do. 

1891 

Do. 

1891 

Do. 

1891 

Do. 

1891  to  1894 

1892  to  1894 

1892  to  1894 

1892  to  1894 

1892  to  1894 

1892  to  1894 

1891 

1891  to  1892 

1893  and  1804 

1891  ta  1893 

In  office  only. 

i 
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innel  dUtance*  above  fn&uik  of  Mitsouri  River  for  points  oeiweett  Sioux  City 

and  Fort  Benton, 


Points. 


isouri  Rirer 

Paul,  Minneapolis  and 
road  bridge,  Sioux  City . . 


oi  of  Pearl  street) . 

ry  Creek 

•er 

)ff(head) 

i(head) 


(head) 

Jding) 

g) 

r  Bend ■ 

ower  Ferry  Landing) . 

\'er 

it-ofT. 

'pper  Ferry  Landing) . 
and  (foot) 


) 


int 

t  of  Douglas  street) . 
e 


r 

llage. 


I 

Ic 

Dot  of  Oak  street) . 


er  (ferry  landing) 


unboat  landing) 

sr 

hell 


d  (foot) 

ek 

ian  Ageucy  (ferry  land- 


an  Agenry  (foot  of  east 


d  (foot) . . 
md  (foot). 


id  (foot) 


9k 

land  (foot), 
k 


iding  (near  Wheeler) 


eek 

land  (foot). 
It 


nlsnd  (bead). 


nd  (foot) . . 
f^y 

land  (foot)., 
sland  (foot). 

Mik 

ind  (foot)... 
(foot) 


Distance. 


Distance. 


MUet. 

0.0 

806.8 

806.3 

807.2 

807.4 

810.6 

817.7 

828.5 

831.3 

835.1 

837.2 

837.2 

853.3 

854.3 

859.7 

863.7 

864.2 

879.1 

883.5 

884 

887.7 

892.4 

897.3 

808.8 

900.2 

902.1 

917.6 

919.9 

923.1 

928.3 

928.9 

934.7 

935.2 

938.1 

938.5 

940.2 

941.3 

941.6 

942.7 

946.4 

946.4 

950.5 

962.5 

963.4 
976.9 
978.1 
978.1 
978.6 
984.5 
986.2 


I 

7 


(foot) 

iland  (foot). 


068. 
988. 

993.2 

993.2 

994.2 

905.2 

996.8 

997.6 

997.9 

998.9 

1,003.5 

1,005.3 

1,007.8 

1,009.3 

1,011.2 

1, 014. 1 

1, 014.  8 

1, 017. 3 

1,019.9 

1, 020. 7 

1, 030.  5 

1,039.8 

1,042.4 

1,013.9 

1, 053.  9 


White  River 

Peterson  Creek 

Lower  ISrnle  Indian  Ageiiey 

American  Creek 

Ocoma 

American  or  Cedar  Island  (foot) 

Chamberlain  ( Ponton  bridge) 

Old  Fort  Ltwkont 

Des  Lauriens  Island  (foot) 

Crow  Creek 

Old  Fort  Hale 

Elm  Creek 

Campbell  C*reek 

Fort  Thorn paou  (mouth  of  Soldirr  Creek) 

Badger  Creek '. 

Camel  Creek 

Fish  Creek 

Cadotte  Island  (foot) 

Chain  of  Bocks 

St.  Johns  Island  (foot) 

Old  Ke<l  Cloud  Ageucy 

Medicine  Creek '. 

Old  Fort  Deflan<*e 

Reynolds  Creek 

Dry  Creek 

Dorien  1  slnnd  No.  I  (foot) 

Cedar  Creek 

Dorien  Inland  No.  2  (foot) 

Loiselle  Creek 

Chapelle  Creek 

Fort  Creek 

Old  Fort  George 

Ronssean 

Little  Medicine  Creek 

Antelox>e  Creek 

Hackberry  Creek 

Farm  Island  (foot) 

La  FramlMise  Island  (foot) «- 

Ponton  Bridge 

Bad  River 

Fort  Pierre 

Marion  Island  (foot) 

Pierre 

Willow  Island  (foot) 

Lost  Island  (foot) 

Oahe  Mission 

Kcho  Island  (foot) 

Chantter  Creek 

Okobojo  Islund(moutU  of  Okobojo  creek ) 

Fort  Sully  (steamboat  landing) 

Fort  Sully  (opposite  post) 

Stanley  Island 

Whiskey  Island 

Fort  Bennett 

Mission  Creek 

Hog  and  Erailie  islands 

Cheyenne  Island 

Little  Bend  P.  O 

Cheyenne  River 

Fox  Creek 

McKinzie  Creek 

No  Heart  Creek 

Devils  Island  (foot) 

Plum  Island  (foot) 

Fairbank 

Blood  V  Run  Creek 

St<my  Gulch 

Pascal  Island 

Pascal  Creek 

Stove  Creek 

Dolphees  Island 

Travessey  Creek 

Bares  Necklace  Creek 

Forent  City 

Cheyenne  River  Indian  Agency 

Old  Forest  City 

Little  Cheyenne  Creek 

White  Brant  Creek 

Pole  Creek 


M 


let. 

054.7 

050.3 

062.5 

062.6 

063 

065 

067.5 

076 

079.6 

079.6 

080.5 

081 

083.2 

087.4 

087.5 

090,6 

093. 1 
100.  U 
108.8 
109.8 
125.8 
125.9 
126.2 
130. 7 
131.4 
138.5 
138.8 
140.5 
144.6 
148.8 
155 
155.2 
157. 5 
157.5 
162.4 
163.7 
164.9 
170 
172.3 
172. 4 
172.5 
172.7 
173.2 
174.1 
180 
186.6 
\90.7 

101. 2 
197 
196.4 
204.1 
206 
209.  2 
211.8 
214.  2 
214.5 
21K 
221.2 
222 
227.1 
t:7.  ft 
229.9 
2;j.>.  2 
240.  4 
240.6 
241.3 
244.4 
252. 9 
2r>6.6 

259. 3 
260.2 
263.3 
2ft4.5 
266.6 
266.6 
268.3 
268.5 
275 
276.6 
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Table  of  channel  diaiances  above  mouth  of  Missouri  River,  etc. — Continaed. 


Points. 


Sta^e  Crw^k 

Buffalo  Skin  Creek 

Four  Bears  Creek 

Steamboat  Creek ^- 

St.  Stephens  Mission *. 

Otter  Creek 

Scrantou 

Lo  Bean 

Moreau  Bi  vcr 

Fox  Island  (head) 

Le  Conipte  Creek 

Blue  Blanket  Island  (foot) 

Green  Timber  Creek 

Bellsman  CYeek 

Grand  Kiver 

Oak  Creek 

Ashh'y  Inland  (head) 

Calheiid  Cro<?k 

Campbell  Landing  and  Font-oflice 

Spring  Creek 

La  Grace 

Kunkpa^a  Creek 

Vandorbilt 

St.  Benedict  Mission 

Eaglo  Feather  Creek 

Blackfoot  Creek 

li\  oodhawk  Bend 

Four  Mile  Creek 

Fort  Yates  (lower  landing) 

Long  Sohlier  Creek 

Cattail  Creek 

Fort  Yates  (ferry  landing) 

Winona 

Fort  Yates  (upper  landing) 

Battle  Creek 

Porcupine  Creek 

Willow  Creek 

Emroonsburg  (mouth  Beaver  Creek) . . . 

Hampton , 

Cannon  ball  Mission 

Cannon  ball  Kiver 

Cannon  ball  (at  ferry) 

Gay  ton  (at  ferry) 

Long  Lake  Creek 

Fort  Rice  Landing 

Bockpoint 

Fort  Bice  Creek 

Old  Fort  Rice 

Livonia 

Glencoe 

Little  Heart  River 

Apple  Creek 

Sibley  Island  (foot) 

Fort  Lincoln 

Heart  River 

Bismarck  Railroad  bridge 

Mandan 

Rockhaven  

Square  B-  tte  Creek 

Mountaineers  Bend 

Norwegian  Bend 

W  oganspor  t 

Mercers  Landing 

Pretty  Point 

Painted  Woods  Lake  and  Creek 

Washburn 

Mandan  Lake 

Fort  Clark  Bend 

Stan  ton 

Big  Knife  River 

Plenty  Coal  Mine 

Hancock 

Coal  Harbor 

Wolf  Creek 

Snake  Creek 

Douglas  Creek 

Old  Fort  Stevenson 

Emmanuel  Creek 

Emmanuel  Rock 


Distance. 

MileJi. 

1, 280. 3 

1, 

282 

I, 

284.2 

1, 

285 

1, 

286.7 

1, 

286.8 

1, 

288.8 

1, 

290.8 

1, 

292.8 

1 

302.4 

•     1, 

305.4 

1, 

305.9 

1, 

306.0 

1, 

310.3 

1, 

315.8 

1, 

318.8 

1, 

321 

1. 

322.6 

1, 

330 

1. 

345.2 

1, 

345.9 

1, 

350 

1, 

352.3 

1, 

355.5 

1, 

356.7 

1, 

357.8 

1, 

362.3 

1, 

366.3 

1, 

370.8 

1, 

371.7 

V 

372.8 

1, 

373 

1, 

373.5 

1 

374.9 

1 

377.3 

1, 

379.2 

1, 

383 

1 

885 

1 

394.5 

1 

396 

1 

398.8 

1 

,399.6 

1 

399.6 

1 

,403.3 

I 

, 404.  2 

1 
1 

404.3 

,404.5 

1 

404.7 

1 
1 

.407.4 

,415 

1 
1 

,433.7 

,436.9 

1 

,438.5 

1 
1 
1 

,444.8 

,445.6 

,450.1 

1 

,452.6 

1 

1 
1 
1 

,  455. 1 

,  457. 1 

,462 

,466.1 

1 
1 

1 

1 

469.6 

,  477.  4 

,481.2 

,486.2 

1 

,492.4 

1 

1 
1 
1 
1 
1 
1 
1 
I 
1 

,501.6 

,505.2 

,514.1 

514.5 

,520.9 

,  523.  6 

,531 

,  533. 2 

,533.4 

,533 

1 
1 

1 

,538.9 

,  544.  2 

,546.2 

Point«. 


Ihrtuo. 


Chippewa  Point 

Con nors  Point 

Fort  Berthold  Indian  Agency 

Dancing  Bear  Creek * 

Old  Fort  Berthold 

Little  Beaver  Creek 

Sacred  Heart  Minsion 

Little  Missouri  Kiver 

Risiug  Water  Creek 

Independence  (Indian  village) 

Shell  Creek 

Bone  Point 

Sunday  Island  (foot) 

Indian  Creek 

Knife  River  Towhead  (foot). 

Knife  River .- 

Crow  Flies  High 

White  Earl hlfiver 

Beaver  Creek 

Strawberry  Island  (head) 

Grinnells  Landing 

Little  Bear  Island  (foot) 

Bear  Island  (foot) 

Clark  Creek 

Tobacco  Creek 

Spanish  Point 

Little  Muddy  Cut-off 

GriMlyBlutfs 

Pebble  Creek 

Old  Muddy  Bend 

Little  Muddy  Creek 

Willistou 

FortBuford 

Yellowstone  River 

Ferry 

Willow  Station 

Little  Muddy 

Big  Muddy 

Hardscratible  Creek 

Devils  Elbow 

Shadron  Creek 1 

Water  tank  and  pump  house  (Great 

Northern  Railroad) 

Black  Duck  (Indian  village) 

Deertail  (Indian  village) 

Poplar  Creek 

Redwater  Creek 

Antelope  Creek 

Spreadeagle  Bar 

Elk  Prairie  C^reek 

Wolf  Point 

Wolf  Creek 

Sand  Creek 

Elk  Creek 

Boxelder  Creek 

Milk  River 

Galpin  Station 

Drv  Fork s 

Old  Fort  Peck 

Catamount  Creek 

Little  Dry  Fork 

Flint  Creek 

Anna  Island  (foot) i 

Champaign  Creek ; 

Featherland  Island  ( foot) I 

Hell  Creek , 

Paradise  C reek j 

Round  Butte 

Timber  Creek j 

Gibsons  Island  (foot) I 

Buffalo  Shoal 

Seven  Blackfeei    "'reek 

Katie  Konntz  Bar  (foot) 

Trover  Point 

Fourchette  Creek 

Goulds  Creek 

Elk  Island  (head) 

Hornet  Island  (foot) 

Squaw  Creek 


r7.4 


Miltt 

l,5*i.t 
l.>4l 
1,536 
1,5.5a 

i.»:  ' 

l,S!2-4 
l,»2.-2 

1,5»5.2 
1.690.8 

1.60(2 
l,6l«-  4 
1.61  A- 9 
l,«2S^-2 
l,«3-*-7 
1.63r7-« 

i,6*e.a 

1.1 

1,< 

1,6^:1-8 
1.8^4.1 
l,a6«Lf 

i,«rro.5 

1,»72.4 
1.678.  d 

i.7ca.5 

1,707-1 

1.710-3 

1,717 

1.7JIL3 

1.7»-1 
1.757.4 

1,7611 
1,761.7 

l,g!LT 

im 

l,8M-t 
l,Mi5 

1.857-4 

l.»"? 


i,8»; 
i,»*f 

1,948.2 

l.»if 

l.«7«- J 
1.981.  • 

1.9M-X 

1,9»-* 
2.0(3 

tm-  * 
2,015 

2.017-  2 

2,04^-1 

2, 
1 


t 


4 
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of  channel  diaiances  above  mouth  of  Misaouri  River,  etc. — Contiuucd. 


Points. 


liver 

Bland  (foot) 

lead) 

l(head) 

d  (cutoff) 

ttlo  Company 

ay  (moil til  of  creek) 
[head) 

[Wilder  p!  6.) 

i^anding 

:Crcok 

(foot) 

nd(head) 

and  (foot) 

(head) 

oot) 

ind  (head) 

lapids 

pida 

r 

Ida 

ck 

da... 

nd  (head) 

cil  laland  (foot) 

(Mi)//////.........'. 

i(head) 

nch 

:«et 


Diatance. 


Pointa. 


.1 


MiUt. 
2. 075. 8 
2. 076. 2 
2,074.7 

2. 077. 8 

2. 095. 9 
2, 099.  3 
2,101.4 

2. 106. 2 
2, 113. 1 
2, 119. 9 
2, 121.  7 
2, 123.  2 
2, 125.  7 

2. 131. 4 

2. 133. 5 
2, 135.  6 
2, 139. 7 

2. 142. 5 

2. 144. 3 

2. 155.  5 

2. 156.  8 
2,157 
2, 161.  3 
2, 165. 1 
2,169 
2, 172.  5 

2. 174. 6 
2, 180. 1 
2.181.6 
2, 182.  7 
2, 187 
2, 187. 3 
2. 189. 9 

2. 191. 5 

2. 192. 7 
2,192.9 
2, 193. 7 
2,194 
2.195.2 
2.196 

2. 196. 6 
2,197 
2, 197. 6 


Drowned  Man  Ilapids. .   

Arrow  Kiver 

"Wolf  Inland  (foot) 

Fabloa  liapids 

Dark  Bntt« 

Steamboat  Kock 

Hole  in  the  Wnll 

Cathedral  Rock 

Eagle  Rock  (head  of  Kippa  Rapidu) . 

Castle  Rock 

La  fiargea  Rock 

£agle  Creek 

Haystack  Butte 

Iron  Butte : 

Sandy  Creek 

Pugsley  Broa.  Ranch 

Coalbahka  Landing 

Blankeubakera  Ranch 

Shank  a  Ranch  (foot  of  Bogga  laland) 

Crow  Coule6  Bar  (foot) 

Crow  Creek 

Prices  Ranch 

Three  lalanda  (foot) 

C.  Lipparda  Ranch 

Churcliills  Ranch 

Archers  laland  (foot) 

Archers  Ranch 

Mariaa  River 

Black  Bl uflf  Rapida 

Rowea  Bayon  (root) 

Churchilla  Ranch 

Senieurs  Reach 

"W.  Rowea  Ranch 

Brule  Bar  (foot) 

J.  Rowea  Ranch  (Fontanelle  Bar).. . 

O'Hanlona  Ranch 

Crocomlunez  Bar 

Lipparda  Ranch 

Evaus  Ranch 

Shonkin  Bar 

Bakera  Bar 

Fort  Benton 


Distance. 


Miles. 
2, 199. 2 
2, 206. 6 

2. 209. 6 
2, 211. 2 
2.214.4 
2, 215.  4 
2.  220. 5 

2. 222. 5 
2,221.8 
2,  227.  4 
2,  228. 5 
2.228.8 
2,  233. 6 
2.  233. 6 

2, 2;n.  8 

2,240.4 
2, 242. 8 
2.  243. 7 

2. 246. 7 
2, 252. 2 
2,  252. 6 
2,253.9 

2. 254. 6 
2,256.4 
2,257.9 
2.256,7 
2. 260.  8 
2.  262. 9 
2,  265. 5 
2,266.8 

2. 267. 7 
2.269.8 
2,  269  8 
2.  270. 5 
2,  272. 1 
2,274.9 
2,  275. 7 

2. 277. 7 
2, 278.  4 
2.  280.  7 
2.281.9 

2. 284. 8 


md  geographical  positions  of  bench  marks f  primary  leveling,  1885-1893,  For 
Benton,  Mont,,  to  Sioux  City,  Iowa,* 

iom  plane  ia  approximately  71.773  feet  below  mean  gulf  level  at  Biloxi,  Mlaa.] 


Bench  mark. 

Elevation 
above  gulf 
level  at  Bi- 
loxi, Miss. 

Elevation 

above 

datum. 

Latitude. 

Longitude. 

Feet. 
2, 632.  228 
2, 628.  227 
2,  620.  576 
2,621.459 
2, 619. 131 
2.610.020 
2, 608.  043 
2. 610. 812 
2,  596.  229 
2, 604. 981 

Fett. 
2,704.001 
2,700 
2,  692.  349 
2, 093. 232 
2, 690.  904 
2, 681. 793 
2, 679.  816 
2.691.585 
2.  668.  002 
2, 676. 754 

0           '                '/ 

47    48    45.31 
47    48    59.31 
47    49    35.65 
47    49    58.29 
47    50    25.10 
47     50    53.61 
47    61    53.92 
47    51     47. 27 

O            '              II 

no    89    47.28 

110    40    09.06 

110    37    51.60 

110    38    12. 74 

110    35    46. 13 

110    35    58.08 

110    35    02.79 

110    35    41.02 

47    51    35.03       110    83    24.24 

47    61    51.86       110    33    07.20 

)nB  of  the  benches  were  determineft  from  the  tertiary  triangnlation  in  connection  with 

y  of  the  river  survey,  baaed  upon  a  aecondary  trlangiilation  between  river  blufls. 

mn  of  the  benches  were  determined  by  a  duplicated  line  of  primary  levels,  checked  by 

Bvels  of  the  topographic  party. 

)  from  i  to  y  were  placed  in  1885,  and  their  positions  and  elevations  determined  in  1889 

those  frtMu  y  to  V  placed  in  Sept«mber  and  (October,  1890,  under  the  direction  of  the  Mis- 

imniission. 

( from  V  near  Wolfpoint,  Mont.,  to  ^y,  near  Cannonball,  N.  Dak.,  were  p]ace<l  and  their 

elivations  determined  in  June  to  >«ovember,  1891,  and  in  April  and  May,  1892.    The 

xf«  to  »!-'»  were  placed  from  May  to  October  1892,  and  tlieir  positions  determined  during 

le  leveling  to  tneee  bench  marks  was  completed  in  November,  1893. 
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Elcvaiion8  and  geo<fraphioal  pontions  of  hfnch  marka,  ete. — Continned. 


Bench  mark. 


¥ 

¥• 
V 

Y 
¥• 

¥■ 
V- 
V. 
¥■ 
¥• 
¥• 


Elevation 
above  gulf 
levol  at  Bi- 
loxi,  Misa. 

Feft. 
2,586.111 
2, 588.  048 
2,  580.  786 
2, 581. 539 
2,572.872 
2,567.404 
2,565.189 
2,566.535 
2,561.358 
2, 569. 429 
2. 548. 268 
2, 557. 053 
2,551.994 
2, 545. 212 
2,543.976 
2.541.309 
2,554.047 
2, 552. 700 
2, 538.  737 
2. 533.  781 
2,531.089 
2, 532.  573 
2,531.876 
2,530.132 
2, 523. 244 
2, 516.  277 
2, 508. 822 
2. 509. 100 
2, 513.  342 
2,523.906 
2,497.994 
2,501.436 
2, 513. 773 
2, 509.  705 
2. 495. 846 
2,507.955 
2, 497. 279 
2.49'J.OOO 
2, 488.  798 
2, 499. 677 
2,483.996 
2. 470.  518 
2.471.617 
2, 469. 951 
2,461.239 
2. 474. 092 
2.461.154 
2, 449. 452 
2, 442.  844 
2,445.917 
2.  435.  287 
2. 452. 120 
2.439.402 
2, 451. 132 
2,416.506 
2, 417. 168 
2, 429. 376 
2,  429.  301 
2, 407. 370 
2,  399. 757 
2, 408. 638 
2,  391. 948 
2,406.734 
2, 401.  078 
2,  395.  952 
2,  393. 532 
2, 414.  472 
2,  372.  965 
2, 373. 373 
2,  373.  587 
2,  348.  783 
2,  357.  C51 
2, 356. 932 
2.348.566 
2.  :i34. 166 
2, 346.  fSoA 
2.  343.  540 
2,  325. 793 


Elevation 
alK»v«* 
datum. 


Feet. 
2.  657. 884 
2, 659. 821 
2, 652.  559 
2,653.312 
2, 644. 647 
2,639.177 
2,636.962 
2,638.308 
2,633.131 
2,641.202 
2, 620.  041 
2. 628.  826 
2. 623.  767 
2, 616.  985 
2, 615.  749 
2, 613. 082 
2, 625. 820 
2.624.563 
2, 610.  510 
2.605.554 
2, 602.  862 
2, 604.  346 
2,  603.  649 
2,601.905 
2, 595. 017 
2. 588.  050 
2,  580.  595 
2.  580.  882 
2.  585. 115 
2.595.681 
2,  560. 767 
2, 573.  209 
2,585.546 
2.581.478 
2.  567.  619 
2, 579. 728 
2. 569.  052 
2.565.682 
2,560.571 
2.571.450 
2,555.769 
2. 542. 301 
2. 543. 390 
2,541.724 
2,  533. 012 
2, 545. 865 
2.  532.  927 
2.  521.  225 
2,  514. 617 
2, 517.  690 
2, 507.  060 
2, 523.  893 
2,511.175 
2. 522.  905 
2. 488.  279 
2.488.941 
2,501.149 
2, 501.  074 
2.  479. 143 
2.471.530 
2,480.411 
2, 463.  721 
2, 480. 507 
2. 472. 851 
2. 467.  725 
2, 465.  305 
2, 486.  245 

2. 444.  738 
2. 445. 146 

2. 445.  360 
2,420.556 
2,429.424 
2. 428.  705 
2, 420. 339 
2, 405.  939 
2.418.427 
2, 415. 313 
2,897.566 


Latitude. 


Longitude. 


47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 


47 
47 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 


52 
52 
^3 
S3 
54 
54 
53 
56 
56 
57 
56 
57 
57 
57 
59 


2L45 
29.91 
n.76 
26.96 
43.05 
28.03 
53.45 
03.86 
53.03 
07.80 
47.46 
07.15 
48.32 
50.96 
04.43 


58 
59 
00 
00 
01 
01 
01 
01 
02 
02 
00 
00 
57 
57 
55 
55 
53 
53 
51 
51 
50 
50 
48 
49 
47 
47 
46 
46 
45 
45 
43 
43 
42 
42 
42 
42 
43 
42 
44 
44 
44 
45 
44 
44 
44 
44 
43 
43 
43 
43 
44 
44 
46 
46 
47 
47 
47 
47 
47 
47 
47 
48 


5a  54 

24.97 

25.64 

20.76 

03.54 

13.54 

18.83 

44.56 

16.42 

37.16 

52.81 

54.65 

49.29 

58.93 

12.31 

13.24 

17.27 

16.30 

5L94 

12.74 

07.70 

07.21 

58.53 

09.60 

42.25 

46.68 

19.10 

26.58 

38.21 

42.20 

22.82 

27.65 

40.04 

47.21 

20.38 

27.41 

47.73 

55.76 

03.92 

16.83 

33.74 

0L49 

24.37 

33.29 

32.31 

44.79 

44.60 

53.20 

13.34 

24.33 

27.95 

36.49 

04.06 

09.99 

28.19 

38.55 

17.56 

27.01 

05.78 

17.96 

47.421 

00.  S6 


10  29  50.1S 

10  30  ]%.(& 

no  27  30.ffl 

10  27  il» 

10  29  10.31 

10  29  17.6 

10  27  SIM 

10  28  33.M 

110  23  n.s 

10  25  4I» 

10  23  4l« 

.10  23  30.13 

10  22  0157 

10  22  3».» 

10  21  C&Ot 


10 
10 


10 
10 
10 
10 
10 
10 


19  2L» 

19  2137 

10    18  44.« 

10    19  (R.57 

17  10.31 

17  Oi<7 

13  H^'!i 

14  119 

10  09.fl 
...  10  M.fi 
10  07  3197 
10  07  (HD 
10  m  44W 
10  (&  3».31 
10  OS  2LU 
10   03  O&ll 

10  03  sa; 

10   03  3&3S 

10   64  fllM 

10    03  410 

10  04  a* 

10    04  lil* 

10    02  4i» 

10.  02  3in 

M   58  17-5 

56  Ti.fi 

56  I'JJ 

53  »» 

53  09.  U 

51  59.1; 

51  38.9^ 

47  ».5« 

>-    48  ifiJ! 

109    45  3iJ 

.09    45  iJ'-n 

-    41  49.; 

.09    42  Olj 

.09    38  (*2^ 

109    38  51-^ 

00    35  l»2 

09    35  09.g 

09    33  »51 

09   32  57.;! 

30  5a« 

30  43.J 

28  r.» 

28  »-5 

31.53.* 

22  09.15 

22  111' 

17  54.J3 

18  05-5 
14  «  J 
14  ifi-^ 

11  li^ 

u  fri.» 

06  87-5 

06  »2 

03  4«;| 

03  »» 


09 
109 
09 
09 
09 
09 
09 
09 
09 


09 
09 
09 
09 
i09 
09 
09 
09 
109 
109 
109 
09 
09 
109 
09 
09 
09 
09 
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Elevations  and  geographical  poHiions  of  bench  marks,  etc, — Continned. 


Bench  nuffk. 


I, 
1^ 
i" 

r 

» 

i' 

! 

t 
I 

t 

»' 

r 
r 
r 
r 

1^ 
I 

» 
t 
t 
I 

»., 
I 
I 
I 

I, 
I 

I 
I 

I, 

1^ 
i^ 
I, 


Elevation 
above  gulf 
level  at  Bi- 
loxi.  Miss. 


Feet. 
2. 326. 642 
2, 322.  747 
2, 336. 132 
2,308.072 
2, 311.  635 
2, 314.  260 
2,294.031 
2, 319.  665 
2,298.066 
2,310.706 
2, 308.  691 
2,  298. 019 
2,  33L  314 
2, 295.  247 
2,281.731 
2, 275. 121 
2,32&.3&9 
2. 277. 044 
2, 274. 5&1 
2, 283. 266 
2,288.666 
2, 279. 108 
S.  257. 041 
2,269.430 
2. 275. 153 
2, 255. 921 
2. 280. 170 
2, 276. 833 
2, 279. 100 
2, 251. 194 
2,234.404 
2,250.026 
2,243.876 
2,  ?59. 607 
2,  227.  951 
2, 250.  884 
2. 239.  036 
.2.234.606 
2,  243.  074 
2,256.204 
2.244.308 
2, 217. 871 
2.282.837 
2, 219. 174 
2.220.298 
-2.  214.  939 
2, 229. 884 

2. 214.  496 
2, 212. 208 
2,204.608 
2, 199. 277 
2,  221.  231 
2/189.468 
2, 201.  578 
2,200.968 

2. 215.  687 
2, 191. 058 
2,201.834 

2. 188.  864 
2, 205.  330 
2, 174. 339 
2, 184. 776 
2, 174.  416 

2. 189.  076 
2, 166. 903 
2, 164.  086 
2, 182.  500 
2, 154. 658 
2, 169. 188 
2,  ln5.  687 
2, 147. 790 
2, 150. 204 
2.119.414 
2, 144. 938 
2. 105. 543 
2, 113. 313 
2, 113.  778 
2, 185. 739 


Elevation 
above 
datum. 


Feet. 
2, 898. 415 
2, 394. 520 
2,407.905 
2,379.845 
2, 383.  408 
2, 386.  033 
2,  365.  804 

2. 391. 438 
2, 309. 839 
2,  382.  479 
2,  330. 464 
2,369.792 
2, 403.  087 
2, 367. 020 
2, 358.  504 
2,  346. 894 
2, 397. 132 
2, 348.  817 
2. 346. 327 
2, 355. 039 

2. 360. 439 
2,  350.  881 
2. 328.  814 
2, 341. 203 
2, 346. 926 
2,327.604 
2, 351. 943 
2,348.606 
2, 350.  873 
2, 322.  967 
2,306.177 
2,  330.  799 
2.  315.  649 
2,331.280 
2, 299.  724 
2,  322.  657 
2,  310.  799 
2,  306. 379 
2,314.847 
2, 327.  977 
2, 316.  081 
2, 289.  644 
2.354.610 
2,  290.  947 
2, 292.  071 
2, 286. 712 
2, 301.  657 
2, 286.  209 
2,  283.  981 
2,276.381 
2,271.050 
2,  293.  004 
2,261.241 
2,  273. 361 
2,  272.  761 
2,  287. 460 
2,  262.  831 
2,  273.  607 
2, 260.  637 
2,  277. 103 
2. 246. 112 
2. 256.  549 
2, 246. 189 
2.  260.  849 
2, 238.  670 
2,  235.  859 
2, 254.  273 
2, 226. 431 
2, 240. 961 
2,  237. 360 
2, 219.  563 
2,221.977 
2. 191. 187 
2, 216.  711 
2, 177.  816 
2, 185. 086 
2, 185.  .'»5l 
2, 207. 512 


Latitude. 


47  47 

47  48 

47  47 

47  47 

47  45 

47  45 

47  44 

47  44 

47  43 

47  43 

47  41 

47  42 

47  40 

47  40 

47  88 


52.78 
01.09 
24.68 
37.25 
32.67 
40.09 
00.95 
18.16 
•04.62 
21.94 
56.44 
08.63 
15.70 
19.71 
31.50 


47  38 

47  38 

47  37 

47  37 

47  37 

47  37 

47  36 

47  37 

47  35 

47  86 

47  34 

47  35 

47  34 

47  85 

47  34 

47  35 

47  34 

47  35 

47  35 

47  35 


04.99 
40.52 
07.12 
39.28 
18.91 
39.07 
41. 51 
12.90 
62.45 
51.98 
60.74 
47.98 
24.26 
13.80 
54.52 
10.51 
39.27 
12.78 
12.24 
24.39 


47  35 

47  35 

47  36 

47  34 

47  35 

47  34 

47  34 

47  32 

47  32 

47  29 

47  29 

47  27 

47  27 

47  28 

47  28 

47  30 

47  30 

47  31 

47  32 

47  32 

47  33 

47  34 


27.97 

22.31 

00.49 

48.34 

17.81 

12.56, 

44.65 

11.27 

19.77 

32.57 

44.39 

14.60 

25.17 

11.84 

07.33 

22.67 

17.14 

33.35 

00.74 

27.85 

19.85 

19.71 


47  37 

47  38 

47  38 

47  38 

47  38 

47  39 

47  40 

47  40 

47  39 

47  39 

47  42 

47  42 

47  43 

47  43 

47  45 

47  46 

47  46 


02.80 
08.71 
19.70 
38.88 
52.40 
04.82 
31.68 
46.61 
27. 53 
53.20 
13.31 
26.32 
34.19 
58.61 
52.36 
57.98 
44.26 


Longitude. 


109  00 

109  01 

108  56 

108  56 

108  55 

108  55 

108  54 

108  54 

108  50 

108  50 

108  48 

108  48 

108  47 

108  46 

108  45 


108  42 

108  42 

108  40 

108  40 

108  36 

108  36 

108  82 

108  32 

108  28 

108  27 

108  24 

108  24 

108  22 

108  21 

108  19 

108  19 

108  15 

108  16 

108  11 

108  11 


108  08 

108  05 

108  05 

108  01 

108  01 

107  58 

107  67 

107  55 

107  64 

107  54 

107  53 

107  54 

107  54 

107  51 

107  52 

107  61 

107  62 

107  49 

107  60 

107  47 

107  47 

107  44 


107  39 

107  39 

107  31 

107  31 

107  25 

107  26 

107  16 

107  16 

107  02 

107  02 

106  62 

106  62 

106  45 

106  45 

106  40 

106  41 

106  36 


II 

50.32 
01.50 
45.72 
44.69 
27.62 
10.59 
27.29 
25.11 
40.13 
30.47 
60.99 
28.19 
21.00 
85.90 
26.68 


58.02 
48.45 
89.45 
34.98 
34.40 
25.38 
02.19 
02.24 
10.57 
45.32 
88.94 
25.  .33 
31.81 
55.44 
3L21 
14.91 
51.96 
00.10 
45.88 
39.73 


33.54 
40.40 
16.70 
31.16 
23.78 
04.33 
23.05 
44.92 
51.02 
26.34 
40.62 
46.06 
13.65 
ia76 
08.38 
33.89 
13.79 
55.67 
32.01 
83.67 
39.96 
56.09 


47.17 
64.73 
47.66 
30.66 
48.43 
07.39 
41.07 
27.09 
18.50 
49.88 
00.00 
47.56 
18.13 
0;).66 
34.52 
09.13 
09.42 
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Elevations  and  f/cographical  posUiona  of  bench  marks,  etc. — Continued. 


Bench  mark. 


1  - 

ae 
\  - 

fit 

1  • 

V. 

2  ■ 

^'^ 

V. 
V. 
V. 
V. 

V. 


v.. 
v.. 
v.. 

V-. 

1  -  ■ 

v.. 
v.. 
v.. 

?:: 

100 

a    ■ 

JUT 


loa 
u    ■ 

lv« 
:<    • 

111 

•J    " 

119 

It: 

119 

i!!q' 

2     • 

lai 


y    < 

S" 

134 

Buford  gaufi^e. 

138.. 


mo 


1| 
Ij 
ll 

j| 

lai . 

jj 
a[ 

If 
li 
ll 

If". 
IM 

lii. 

*9    ■ 
li*. 


■!■ 


Elevation 
above  ^iilf 
level  at  Bi 
loxi,  MisB. 


Elevation 

above 

datum. 


Latitude. 


Feet. 
2. 124.  522 
2, 092.  222 
2, 099. 522 
2, 099.  888 
2, 072. 861 
2, 063.  769 
2, 112.  771 
2, 121.  061 
2, 116.  887 
2, 055. 45C 
2,091.869 
2,115.955 
2, 037.  824 
2.  083.  824 
2, 067. 145 
2,  021. 028 
2, 066. 285 
2, 055.  549 
2, 008. 310 
2,  003.  244 
1, 999. 120 
2, 004.  683 
1, 995. 623 
2,  044. 553 
1,  999.  741 
I.  985.  741 
1.981.423 
1. 976. 457 
1, 978. 453 
1,969.828 
1,964.237 
1. 993.  242 
1.960.504 
2, 007. 987 
1. 989.  467 
1, 984. 143 
1,980.072 
1,932.583 
1, 946.  730 
1.  946. 481 
1,923.564 
1.918.977 
1, 925. 345 
1. 929.  902 
1, 923. 195 
1, 923. 974 
1. 925. 360 
1. 905. 693 
1. 906. 795 
1, 897.  769 
1, 907. 403 
1,  899.  626 
1,881.610 
1,  908. 659 
1,  899. 421 
1, 910.  431 
1, 888.  555 
1,865.703 
1, 896. 076 
1,  871. 362 
1. 876. 701 
1,  865. 476 
1,  860. 531 
1,  892. 693 
1, 845.  773 
1,  854. 857 
1,848.745 
1,8.58.872 
1,829.408 
1. 832. 276 
1,815.404 
1.831.453 
1, 990. 068 
1, 875. 948 
1.820.495 
1, 896. 300 
1, 807. 984 
1,881.335 
1,821.422 


Fe-el. 
2. 196.  295 
2,163.995 
2,171.295 
2,171.661 
2, 144. 634 
2, 135. 542 
2, 184. 544 
2.192.834 
2, 188.  660 
2, 127.  229 
2,163.642 
2, 187.  728 
2, 109. 597 
2, 155.  597 
2, 138.  918 
2,092.801 
2. 138. 058 
2, 127. 322 
2, 080. 092 
2,075.017 
2, 070. 893 
2. 076. 456 
2.  067. 396 
2, 116.  326 
2.071.514 
2,  057. 514 
2, 053. 196 
2, 048. 230 
2, 050.  226 
2, 041. 601 
2, 036. 010 
2, 065. 015 
2,032.277 
2. 079. 760 
2,  061. 240 
2.055.916 
2.031.845 
2,  004. 356 
2,  018. 503 
2,  018.  254 
1, 995. 337 

1. 990. 750 
1,997.118 
2,001.675 
1.994.968 
1,  995. 747 
1,997.142 
1,977.466 
1, 978. 568 
1,969.542 
1.979.176 
1,971.399 
1. 953. 383 
1. 980. 432 
1,971.194 
1,982.204 
1,960.328 
1.937.476 
1,967.849 
1, 943. 135 
1,948.474 
1, 937. 249 
1, 932. 304 
1.964.466 
1, 917.  646 
1, 926. 630 
1. 920. 518 
1. 930. 645 
1,901.181 
1, 904. 049 
1, 887. 177 
1, 903. 226 
2, 061. 831 
1,947.721 
1, 892. 268 
1, 968. 073 

1. 939. 751 
1,963.108 
1, 893. 195 


Longitude. 


0 

t 

// 

0 

1 

1     47 

48 

34.01 

106 

36   4d.ll 

1     47 

51 

14.78 

106 

31   26.13 

47 

52 

14.29 

106 

32   51.  U 

47 

54 

41.51 

106 

29  %tf 

47 

54 

41.59 

106 

31   31.  M 

47 

57 

42.  .VG 

106 

27  K.C 

47 

58 

.55.  50 

106 

27   13.  M 

47 

58 

14.  32 

106 

24  2124 

48 

01 

52.  50 

106 

25  01.14 

48 

02 

00.33 

106 

2«  01  a 

48 

02 

:M).eo 

106 

21  14.S 

48 

01 

57.91 

106 

IS  43.  SI 

48 

02 

37.  7:> 

106 

15   19.  S5 

48 

00 

35.66 

106 

09  23.« 

1     48 

02 

03.41 

106 

07  31S 

48 

00 

06.48 

106 

02  10.9? 

48 

02 

04.41 

106 

00  5i.fi 

48 

00 

03.39 

105 

55  15.86 

48 

01 

27.98 

105 

53  3P.II 

48 

01 

12.99 

105 

47   Ufl 

48 

03 

09.19 

105 

46  55.37 

48 

01 

43.52 

105 

42  58.fl 

i     48 

03 

38.17 

105 

41  4&«4 

1     48 

02 

34.66 

105 

39  3in 

48 

04 

37.18 

105 

38  3&n 

48 

05 

65.17 

105 

35  05.S 

48 

06 

30.68 

lt»5 

30  UU 

48 

07 

00.97 

105 

26  45.31 

48 

07 

12.96 

105 

22  45.(5 

48 

07 

46.55 

105 

19  llTi 

48 

07 

06.19 

105 

15  35.IS 

48 

06 

80.88 

105 

11  42.58 

48 

06 

20.23 

105 

08  33.61 

48 

05 

32.02 

105 

04  ».« 

48 

05 

50.26 

104 

59  59l» 

48 

07 

39.62 

104 

56  4149 

48 

09 

09.67 

104 

53  49^50 

48 

08 

58.07 

104 

50  03.^ 

48 

08 

29.30 

104 

45  33.j5 

48 

08 

60.40 

104 

41  »•» 

48 

08 

43.81 

104 

37  (fl« 

48 

08 

07.45 

104 

33  15.9 

48 

07 

38.98 

104 

29  37.H 

48 

06 

36.33 

104 

26  1414 

48 

04 

21.10 

104 

21  419 

48 

03 

13.88 

104 

17  3l.« 

48 

02 

38.95 

104 

14  01. » 

48 

04 

38.83 

104 

11   M.C 

48 

03 

35.93 

104 

07  51.35 

48 

01 

45.81 

104 

05  16.11 

48 

00 

07.92 

104 

03  4107 

47 

59 

02.48 

104 

00  0124 

48 

00 

05.18 

103 

55  54.88 

48 

01 

53.78 

103 

52  28.91 

48 

04 

05.32 

103 

50  20.« 

48 

05 

01.48 

103 

46  M.11 

48 

06 

29.31 

103 

«  !!-5 

48 

08 

08.01 

103 

40  5il7 

48 

08 

34.88 

103 

^  SS 

48 

07 

29.34 

103 

83  SO. 

48 

05 

03.95 

103 

»  1:K 

48 

03 

03.36 

103 

®  S5 

48 

01 

35.11 

103 

«  ii 

48 

02 

49.70 

103 

«  ^-5 

48 

03 

33.80 

103 

1^  !f£ 

48 

03 

30.08 

103 

48 

06 

02.36 

103 

1*  f  2 

48 

08 

27.20 

103 

"  J  2 

48 

09 

29.45 

103 

07  W-S 

48 

08 

56.42 

103 

48 

08 

42.34) 

102 

59  03.; 

56  43.5 
49  47.  T5 

48 

06 

40.94 

102 

48 

07 

07.23 

102 

"48* 

06 

'6i.'89' 

103 

'^   &S 

48 

02 

55.67 

102 

36  37.g 

47 

59 

29.19 

103 

47 

54 

S9.ll 

102 

17  4B.» 
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*aiion8  and  geographical  positions  of  bench  markSf  etc. — Continued. 


Bencli  mark. 


on. 


uthwest  comer  ChristiaDseu 
atheaat  comer  Christiansen 


l^e,  pier  No.  1 

rery 

ce,  pier  No.  2 

r.  Sfsnal  Corps  Office 

Ic  bnlldinK 

t  National  Bank  building 

94111111 


Elevation 
above  gulf 
level  at  Bi- 
loxi,  Mins. 


Feet. 
, 820. 679 
,813.570 
, 769. 035 
,798.965 
,802.555 
,777.681 
,847.518 
, 774. 343 
,  796. 920 
,  762. 761 
,817.464 
,  726. 154 
.  752. 717 
,  761.  601 
,764.911 
,762.226 
, 734. 450 
,746.004 
,930.267 
,  730.  847 
,  704. 488 
,  750. 057 
,  748. 556 
,751.039 
,736.020 
, 743.  407 
,705,115 
, 740. 021 

,  740. 145 


,746. 
,722. 
,G99. 
,683. 
,716. 
,802. 
,802. 
,714. 
,658. 
,649. 
,686. 
,689. 
,674. 
.689. 
,676. 
,676. 
,678. 
,067. 
,68«. 
,727. 
,695. 

.6:u. 

.661. 
,718. 
,658. 
.638. 
,659. 
,646. 
,635. 
,609. 
,631. 
,662. 
,030. 
.636. 
,627. 
,620. 
,619. 
,608. 
,641. 

.  OlM. 

,612. 
,638. 
,622. 
,602. 
,640. 
,697. 
,632. 
.654. 


082 
066 
423 
388 
203 
655 
748 
414 
205 
801 
361 
940 
244 
961 
922 
526 
508 
429 
413 
995 
156 
208 
536 
686 
202 
718 
369 
718 
243 
013 
692 
696 
686 
604 
329 
615 
395 
382 
468 
735 
731 
477 
395 
762 
697 
024 
737 
762 


Elevation 

above 

datum. 


Feet. 

892. 452 

885.343 

840.808 

870. 738 

874.328 

849.454 

910.  291 

846. 116 

808.603 

834.5.^1 

889.727 

797.927 

824. 490 

8:^3. 374 

836.684 

833.999 

8U6. 223 

817. 777 

003.040 

802.620 

776. 261 

821. 830 

820.329 

822.812 

807. 703 

815. 180 

776.888 

811.704 

811.918 

817.855 
793.830 
771. 196 
755. 161 
787. 976 
874.428 
874. 521 
786. 187 
729.978 
721.664 
753. 140 
761.  713 
746.  017 
761.  734 
748.695 
748.  299 
750.281 
739.  202 
760. 186 
799.768 
766. 929 
702.  981 
733.  300 
700. 459 
720.  975 
710.  491 
731. 142 
718.  401 
707. 016 
681.686 
703. 465 
734.469 
702.459 
708.  377 
699.102 
691.388 
691. 168 
680. 155 
713.241 
666.508 
684.504 
710.  250 
694.168 
674.  535 
712.  370 
768.797 
704.  510 
726.585 


Latitude. 


Longitude. 


o 

1 

II 

0 

/ 

itt 

47 

50 

18.85 

102 

38 

23. 17 

47 

47 

14.37 

102 

81 

57.52 

47 

46 

04.05 

102 

23 

19,41 

47 

46 

58.49 

102 

15 

23.01 

47 

43 

49.97 

102 

15 

30.31 

47 

40 

56.18 

102 

13 

81.46 

47 

37 

25.00 

102 

14 

^.82 

47 

36 

06.21 

102 

09 

35.89 

47 

35 

23.50 
So.  84 

102 

05 

20.08 

47 

33 

101 

59 

34.40 

47 

32 

13.85 

101 

56 

37.48 

47 

30 

21.55 

101 

54 

32.17 

47 

30 

4.^80 

101 

4a 

43.53 

47 

3? 

09.76 

101 

44 

11.06 

47 

32 

24.63 

101 

46 

06.65 

47 

82 

58.14 

101 

33 

07.36 

47 

34 

14.62 

101 

27 

34.43 

47 

33 

31.46 

101 

23 

43,01 

47 

32 

12.06 

101 

21 

58.01 

47 

29 

11.17 

101 

23 

51.27 

47 

26 

13.57 

101 

24 

86.84 

47 

22 

57.66 

101 

21 

39.67 

47 

19 

21. 32 

101 

20 

29.53 

47 

17 

35.37 
08.38 

101 

16 

56.74 

47 

16 

101 

13 

57.57 

47 

17 

13.81 

101 

10 

08.94 

47 

17 

67.52 

101 

04 

08.41 





47  16 

47  12 

47  09 

47  06 

47  03 

46  59 

46  56 

46  53 

46  52 


09.25 
22.71 
35.41 
64.01 
04.61 
23.27 
59.57 
32.82 
19.31 


40  50  00,77 


100  59 

100  66 

100  56 

100  65 

100  62 

100  6:1 

100  63 

100  61 

100  53 


30,79 
39.16 
51.03 
59,49 
41.54 
01.94 
53.02 
28.07 
14,68 


100  49  57.44 


46 

•  ■  •  • 

48 

19.37 

100 

48 

31.02 

46 

45 

55.63 

100 

60 

43  83 

46 

42 

15,  82 

100 

49 

0L82 

46 

42 

12.15 

100 

45 

01.00 

46 

40 

42.00 

100 

41 

57.40 

46 

40 

49.96 

100 

37 

39.40 

46 

37 

25.15 

100 

39 

24.45 

40 

37 

49.31 

100 

33 

13.05 

46 

34 

41.30 

lUO 

35 

34.93 

46 

31 

52.  32 

100 

32 

20.90 

46 

30 

06.08 

100 

35 

00.53 

46 

27 

21.55 

100 

34 

54.04 

46 

24 

50.27 

100 

35 

39.36 

46 

25 

06.00 

100 

83 

41.63 

46 

22 

25.00 

100 

34 

33.63 

46 

22 

42.34 

100 

33 

15.47 

46 

18 

46,62 

100 

32 

21.44 

46 

16 

42.  12 

100 

34 

06.79 

46 

14 

30.83 

100 

33 

48.85 

46 

14 

35.48 

100 

32 

30.64 

46 

12 

11.98 

100 

34 

37. 97 

46 

12 

10.92 

100 

34 

27.75 

46 

09 

10.19 

100 

36 

42.56 

46 

09 

05.  05 

100 

36 

23.62 

46 

05 

27  28 

100 

37 

31.95 

46 

06 

04.38 

100 

36 

10.16 

46 

01 

08.81 

100 

33 

07.12 

45 

58 

08.47 

100 

29 

38.20 

45 

58 

44.40 

100 

28 

57.46 

45 

55 

29.33 

100 

25 

52.11 

45 

55 

45.33 

100 

25 

19.31 

1762      REPORT  OP   THE   CHIEF   OP   EKGINEEBS,  U.  S.  ARMT. 
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Bencli  mftrlc. 


Elevation 

aboTC  gulf 

level  at  Bi- 

loxi,  MiM. 


T 

lit. 


l\< 


a»*. 


IStt 
»    9 

»    7 


3Zi. 
t'Jf. 


f^ort  Sally,  S.  Dak.  (window  sill  of  pamp- 
honne) 


M- 

aa» 

a|i« 

S|0 

^KV.'....'..,.^//.v....[^^.l\l'^ '. 

*y 

n::::::::::::::::::::::;:::;::::::::::::::::; 

'V 

'^ 

:|:::::::::::::::::::;::::::::::;:::::;::::::: 

'!• 

•i' 

■P 

n» 

Pierre,  S.Pak.— Gange  B.M 

Pierre,  S.  Dak.  -r  Comer  Pierre  street  and 

Sioux  avenue '. 

Pierre.  S.  Dak.— Chicago  and  Northweatem 

Railway  depot 

Pierre,  S.  Dak.— Weather  Bureau  B.  K 

West  base 


Fe$t, 

1,576.670 
1.640.571 
1,567.332 
1,587.335 
1. 614. 258 
1.593.710 
1.606.883 
1, 585. 234 
1. 573. 478 
1,564.976 
1, 615. 518 
1, 572. 910 
1,568.527 
1,550  646 
1,552.750 
1,605.883 
1, 604. 170 
1.588. 659 
1.648.110 
1,551.288 
1.543.589 
1, 548. 087 
1, 549. 689 
1.583.085 
1, 558. 917 
1.569.972 
1,561.681 
1,629.178 
1, 519. 505 
1,521.133 
1. 527. 312 
1. 525. 727 
1, 518.  520 
1, 546. 203 
1. 500. 561 
1,540.595 
1,498.905 
1, 506. 215 
1.514.200 
1,502.905 
1. 565. 531 
.1.512.061 
1,522.566 
1, 531.  014 
1.484.368 
1,531.534 
1.471.004 
1. 493. 014 
1,489.812 
1, 537. 510 
1,469.191 

1, 460.  803 
1, 402. 650 
1, 500. 478 
1. 456. 950 
1, 469. 889 
1,473.400 
1. 495.  813 
1, 525. 325 
1, 523. 954 
1, 447. 047 
1, 479. 087 
1. 438.  712 
1.436.318 
1, 470. 696 
1,486.037 
1,451.060 
1,451.546 
1,491.237 
1,432.984 

1,437.854 

1, 434. 312 
1,441.439 
1. 428. 372 
1,444.1S4 


Elevation 

above 

datum. 


Feet. 
648.443 

712.344 
639.105 
659.108 
686.031 
665.483 
.678.656 
,657.007 
645.251 
,  636. 749 
,687.291 
,644.683 
,640.300 
,631.418 
,  624. 523 
,  677, 666 
,  675. 943 
,  660. 432 
,  710. 883 
,623.061 
,  615.  362 
,  619.  800 
,  612,  462 
.654.858 
.630.600 
,641.745 
,653.454 
.700.951 
,591.278 
,592.906 
,500.085 
,597.500 
,500.293 
,617.976 
,  572.  334 
.  612. 368 
570.  678 
,577.988 
. 585. 973 
, 574.  678 
,  637. 304 
,58:f.834 
,594.339 
,  602. 787 
,  556. 141 
,603.307 
,  542. 867 
,  664. 787 
,  561.  585 
,609.283 
,  540. 064 

,  532.  576 
,  564.  423 
,  572.  251 
,  528.  723 
.  541.  662 
.  545. 173 
.567.586 
,507.098 
,595.727 
,  518.  820 
,550.860 
,510.485 
,  508.  001 
. 542.  460 
,557.810 
,  522. 833 
, 523. 310 
,563.010 
,504.757 

,500.627 

,506.065 
,  513. 212 
.500.145 
,515.807 


Latitude. 


Lonptii(l& 


45  52 

45  53 

45  48 

45  46 

45  47 

45  42 

45  43 

45  40 


20.36 
01.63 
57.00 
57.17 
07.03 
55.16 
01.65 
48.84 


100 
100 
100 
100 
100 
100 
100 
100 


21  SIN 
21  I&« 
21  S19 
»  5ttl 
»  AM 

17  SLtf 

17  r« 

18  il.fl 


45  37 

45  37 

45  33 

45  33 

45  30 

45  30 

45  28 

45  28 

45  23 

45  23 

45  17 

45  18 

45  16 

45  13 

45  14 

45  10 

45  10 

45  06 

45  06 

45  03 

45  01 

45  01 

45  00 

45  00 

45  00 

44  58 

44  58 

44  52 

44  53 

•44  40 

44  47 

44  47 

44  46 

44  45 

44  48 

44  47 

44  47 

44  44 

44  45 

44  40 

U  40 

44  37 


25.30 
22.20 
50.00 
44.44 

2U.20 

51.10 

47.34 

55.78 

25.00 

31.40  ! 

57.12 

23.46 

44.36 

55.53 

02.44 

11.86 

06.84 

22.86 

10.38 

00.60 

32.50 

08.30 

43.  C7 

20.55 

11.82 

05.04 

04.00 

57.51 

00.61 

50.00 

24.89 

08  54 

02.70 

17.92 

25.50 

50.00 

45.82 

54.33 

08.84 

30.76 

34.72 

56.79 


44  34 

44  34 

44  33 

44  33 

44  32 

44  30 

44  30 

44  28 

44  27 

44  28 

44  28 

44  27 

44  28 

44  25 

44  23 

44  21 

44  22 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


25  tSU 

24  &01 

28  40.1 

27  na 

25  Sftfl 

21  ff.a 

20  21l» 

1*  Si^il 

15  41!! 

IS  liH 

17  5:n 
17  taa 

14  Hfl 

14  fi.91 

14  lU 

14  litt 

15  H.tl 
18  Kfl 
17  Sl« 

17  Jl» 
15  fl.n 

18  Ml* 
18  0S.» 
24  tt« 

23  Sl» 

24  5<» 
«4fl» 

a  aj 

8  5".2 

26 »; 

29  Si* 

ji  4i; 

9  4tW 

42  3flS 
»%l 

»  1&^ 

87  1S« 


48.73 

54.10 

27.47 

48.37 

22.54  i 

15.96 

08.35  j 

38.49  t 

14. 18  ! 

01.45  , 

20.80 

51.48 

04.65 

63.90 

43.06 

13.76 

06.45 


44 


21 

ai 


14.07 
06.29 


i<«  18 ;» 

100  »  52 

100  2J  *J 

100  33  W; 

100  33  52 

100  34tt» 

100  31    '2 

100  31  55 

100  27  »g 

100  24  55 

100  22  ;t2 

100  22  j; 

100  22  52 

100  21  ^^ 


100 
100 


18  »• 
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^levaiiont  and  geographical  po9itioii9  of  bench  marke,  etc. — Continued. 


Bench  mark. 


....« 

A,  S  Dale. — Chicago,  Milwaukee 

aul  Railway  water  tank 

n.  S.  Dak. — Chicaji^o,  Milwaukee 

'ani  Railway  depot 

n,  S.  Dak.,   center  of  Main  and 

itreeta 

n.S.  Dak.,  hydrant  at  southwest 

ain  and  Clemena  streets 

n,  S.  Dak..  Taft  House 

in,  S.  Dak.,  high  school 


above  gnlf 

level  at  Bi- 

loxi,  Miss. 

Elevation 
above 
datum. 

Latitude. 

Longitude. 

Feet. 

Feet. 

o 

t 

n 

o 

/ 

II 

1,431.658 

1, 503. 431 

44 

20 

46.24 

100 

17 

07.56 

1,441.053 

1, 512. 826 

U 

20 

26.05 

100 

14 

30.27 

1, 470. 374 

1,542.147 

44 

20 

34.67 

100 

14 

23.71 

1,422.904 

1,494.677 

44 

19 

47.32 

100 

11 

37.41 

1. 421. 925 

1, 493. 698 

44 

19 

24.71 

100 

08 

34.37 

1. 425. 688 

1,497.461 

44 

19 

37.81 

100 

08 

33.52 

1,415.127 

1,486.900 

44 

18 

48.47 

100 

04 

52.91 

1,485.286 

1.  507.  059 

44 

19 

10.48 

100 

04 

50.24 

1.448.528 

1, 520. 301 

44 

17 

43.01 

100 

02 

01.42 

1,432.044 

1, 503. 817 

44 

16 

21.35 

99 

59 

19.84 

1.461.995 

1, 533. 768 

44 

16 

27.44 

99 

59 

16.01 

1, 408. 937 

1, 480.  710 

44 

16 

09.93 

99 

55 

47.68 

1,424.917 

1,  496. 690 

44 

16 

26.72 

99 

55 

47.15 

1.448.859 

1,  520.  632 

44 

14 

19.80 

99 

53 

14.79 

1.439.709 

1.511.482 

44 

12 

37.94 

99 

55 

07.10 

1, 457. 107 

1, 528.  880 

44 

12 

33.28 

99 

54 

69.  8U 

1, 443. 978 

1, 515.  751 

44 

09 

48.39 

99 

64 

28.19 

1, 403. 529 

1,475.302 

44 

07 

45.16 

99 

62 

13.45 

1.426.024 

1, 497. 797 

44 

08 

07.90 

99 

52 

07.01 

1. 395. 873 

1,467.646 

44 

07 

50.85 

99 

49 

46.16 

1, 403. 129 

1,474.902 

44 

08 

14.12 

^    99 

45 

44.43 

1. 444. 633 

1. 516. 406 

44 

08 

21. 19 

99 

45 

41.40 

1.424.609 

1.496.382 

44 

07 

12.61 

99 

42 

25.06 

1,  427.  448 

1,  499.  221 

44 

06 

13.07 

99 

88 

51.25 

1.447  858 

],.'>19.631 

44 

06 

18.12 

99 

88 

63.09 

1,  892. 420 

1, 464. 193 

44 

07 

16.42 

99 

86 

15.22 

1, 424. 347 

1, 496. 120 

44 

08 

47.06 

99 

36 

20.55 

1.390.925 

1,462.698 

44 

08 

30.66 

99 

36 

48.78 

1,  402. 998 

1. 474.  771 

44 

10 

13.41 

99 

39 

34.50 

1,406.064 

1.477.837 

44 

11 

49.85 

99 

41 

21.88 

1,  373. 073 

1,444.846 

44 

12 

35.60 

99 

39 

10.52 

1, 383.  702 

1, 455. 475 

44 

12 

44.97 

99 

39 

10.53 

1, 378.  062 

1,449.835 

44 

11 

57.73 

99 

35 

49.22 

1, 369.  095 

1, 440.  868 

44 

09 

24.06 

99 

33 

18.05 

1.385.623 

1, 457.  396 

44 

05 

58.29 

99 

34 

43.74 

1, 401.  877 

4,473.650 

44 

03 

58.94 

99^ 

82 

60.89 

1. 372. 700 

1, 444. 473 

44 

04 

16.27 

99 

32 

36.16 

1.381.114 

1, 4.^.  887 

44 

02 

54.74 

99 

29 

21.90 

1,375.385 

1, 447. 158 

44 

02 

22.75 

99 

26 

55.34 

1,  393. 462 

1, 465  235 

44 

01 

03.64 

99 

23 

36.83 

1, 360.  367 

1.  438. 140 

43 

58 

43.38 

99 

21 

32.76 

1, 395. 641 

1, 467. 414 

43 

56 

82.89 

99 

22 

02.49 

1, 374.  802 

1,446.575 

43 

53 

56.27 

99 

22 

02.80 

1.361.607 

1, 433.  380 

43 

52 

08.89 

99 

19 

08.32 

1, 346. 272 

1, 418.  045 

43 

SO 

52.63 

99 

19 

29.69 

1,355.924 

1,427.697 

1.431.993 

1.464.314 

1. 467  577 
1.  486. 815 

1. 360-  220 

1. 392. 541 

•■•* •"• 

1 

1 

1,  395. 804 

1, 415. 042 



•  •  •  « 

1, 468.  826 

1,540.  .599 
1, 525.  932 

1, 454. 159 

43 

48 

21.20 

99 

19 

50.11 

1, 354.  694 

1, 426. 467 

43 

47 

28.72 

99 

21 

20.92 

1.369.193 

1, 440. 966 

43 

47 

17.96 

99 

24 

61.82 

1,361.171 

1, 432.  944 

43 

46 

34.91 

99 

24 

10.76 

1,349.965 

1,421.738 

43 

44 

38.18 

99 

24 

16.63 

1,  366.  263 

1,438.036 

43 

44 

40.16 

99 

24 

00.52 

1.363.641 

1,  435.  414 

43 

41 

53.82 

99 

24 

23.20 

1.  339.  349 

1,411.122 

43 

40 

25.28 

99 

27 

30.61 

1,  330.  600 

1, 402. 463 

43 

30 

24.36 

99 

25 

46.58 

1,  328.  820 

1, 400.  593 

43 

39 

35.76 

99 

25 

44.00 

1, 353.  067 

1,424.840 

43 

40 

00.10 

99 

21 

56.46 

1. 362. 671 

1,434.444 

43 

37 

58.98 

99 

20 

13.46 

1,363.677 

1,  435.  450 

43 

85 

22.60 

99 

19 

53.53 

1.339.873 

1, 411.  646 

43 

33 

35. 49 

99 

19 

00.97 

1,  352.  743 

1,424.516 

43 

.33 

43.46 

99 

18 

46.06 

1, 319.  985 

1, 391.  758 

43 

32 

23.43 

99 

17 

06.31 

1.334.793 

1,406.566 

43 

29 

53.62 

99 

17 

37.41 

1. 348.  343 

1, 420. 116 

43 

27 

23.22 

99 

16 

42.52 

1,384.865 

1,456.638 

43 

27 

33.38 

99 

16 

23.47 

1, 302.  066 

1,  373.  839 

43 

26 

24.51 

99 

14 

31.53 

1, 320. 128 

1, 391.  901 

43 

26 

32.43 

99 

10 

50.89 

1,  306. 110 

1,  377.  883 

43 

23 

50.63 

99 

07 

49.33 

1,289.918 

1,361.691 

48 

21 

18.17 

99 

04 

66.10 
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Bench  mark. 


Elevation 
above  gulf 
level  at  Bi- 
loxi,  MifM. 


Elevation 

above 

datum. 


Latitude. 


1 


Feet. 

315. 110 

304.842 

282.294 

311.056 

288.440 

279.941 

306.550 

311.026 

289.029 

269.981 

310. 814 

269.146 

285.062 

287.909 

278.  365 

251.782 

258.984 

250. 833 

282.668 

249.947 

263.618 

243.902 

247.931 

242. 007 

286.  761 

262.499 

235.304 

236. 545 

231.  601 

231.042 

230.346 

227.661 

240.264 

254.  878 

263.068 

219  466 

229.506 

248.673 

244.476 

254. 077 

211.  668 

223.584 

282.368 

272.  266 

207. 347 

25iP.  191 

201.  220 

211.209 

231.425 

205.445 

226.  880 

204.  297 

275.  044 

179. 843 

187. 459 

197. 291 

169.  699 

171. 158 

223.943 

161.494 

161.  479 

248. 076 

159.  686 

161.037 

157.566 

150. 143 

149. 956 

152.825 

151.  662 

146. 725 

153.535 

223. 469 

137.  504 

136.978 

134.246 

132.649 

128  801 

129.  407 


Feet. 

386.883 
376.615 
354.067 
383.729 
360. 213 
351.  714 
378.  323 
382.799 
360.802 
341.  754 
382.587 
340.919 
356.835 
359.682 
350.138 
323.555 
330. 757 
322.  606 
354.  441 
321.720 
335. 391 
315. 675 

319.  704 
313. 780 
358.534 
334.  272 
307.077 
308.  318 
303. 374 
302.  815 
302. 119 
299. 434 
312.037 
326.651 
334. 841 
291.239 
301.279 

320.  446 
316.  249 
325.850 
283.  441 
295. 357 
354.141 
344.  039 
279.120 
321.964 
272.993 
282. 982 
303. 198 
277.  218 
298.653 
276.  070 
346.  817 
251. 616 
259.232 
269.064 
241.472 
242.  931 
295.  716 
233.267 
233.  252 
319.  849 

231.  459 

232.  810 
229. 339 
221.  916 
221.729 
224.598 
223.  41^5 
218. 498 
225.  308 
295.242 
209.277 
208.  751 
206.019 
204.422 
200. 574 
201. 180 


43  21 

43  19 

43  17 

43  17 

43  15 

43  14 

43  14 

43  13 

43  10 

43  09 

43  09 

43  08 

43  09 

43  07 

43  05 


21.48 
19.01 
32.02 
45.58 
54.80 
51.06 
59.82 
42.60 
11.38 
17.33 
35.94 
55.69 
14.27 
21.29 
23.63 


Longitude. 


43 

04 

35.65 

43 

04 

26.78 

43 

03 

10.97 

43 

03 

42.17 

43 

02 

20.69 

42 

59 

33.28 

42 

59 

42.08 

42 

57 

44.61 

42 

55 

46.12 

42 

55 

13.83 

42 

53 

44.59 

42 

&* 

51.56 

42 

53 

10.75 

42 

52 

21.73 

42 

52 

28.69 

42 

51 

06.23 

42 

51 

09.89 

42 

51 

24.76 

42 

49 

09.00 

42 

47 

34.33 

42 

47 

43.07 

42 

46 

04.11 

42 

46 

06.03 

42 

46 

13.78 

42 

46 

53.38 

42 

48 

36.04 

42 

50 

57.17 

42 

51 

24.90 

42 

52 

21.13 

42 

50 

19.86 

42 

51 

56.16 

42 

52 

02.65 

42 

49 

28. 32 

42 

51 

26.50 

42 

50 

24.54 

42 

51 

23.67 

42 

51 

33.66 

42 

51 

46.01 

42 

52 

17.24 

42 

52 

18.94 

42 

53 

08.57 

42 

53 

19.11 

42 

51 

09.  85 

42 

51 

12.47 

42 

51 

33.20 

42 

49 

19.14 

42 

49 

(»8.08 

42 

49 

20.30 

42 

48 

25.61 

42 

45 

38.40 

42 

46 

28.37 

42 

46 

50.68 

42 

45 

46.87 

42 

47 

20.10 

42 

43 

11.41 

42 

45 

04.50 

42 

4.-? 

32.30 

42 

43 

12.53 

42 

44 

5L36 

42 

45 

10.71 

42 

43 

00.44 

42 

41 

28.60 

99  04  k  71 

99  0}  44.71 

99  01  kS 

99  01   17.31 

98  58  S(LM 

98  54  4LU 

98  54  3151 

98  51  52.0 

98  51  47.fl 

98  50  31 « 

98  50  2iS 

98  46  4121 

96  4«  37.a 

98  44  04.11 

98  42  IIU 


98  38  litt 

98  36  37.V 

98  33  40.10 

98  33  42.0 

98  31  17.75 

98  29  3a  38 

98  29  00.74 

98  27  37.3J 

98  24  31S4 

98   21  14^ 

96  20  S47S 

98  30  50^  > 

98  18  OiSI 

98  15  fl« 

98  15  17.» 

98  12  OiW 

98  09  31 5( 

98  09  31 3S 

98  08  43.0 

08  04  &$ 

98  04  21^ 

98  01  4L7I 

97  59  U.; 
97  51?  5i; 
97  56  etSJ 
97  53  31} 
97  53  38. 2 
97  53  3121 
97  49  3&i; 
97  48  2J!J 
97  44  »* 
97  44  2L4^ 
97  41  56.8 
97  41  »» 
97  86  212 
97  32  415 
97  32  44.;J 
97  28  43J 
97  28  36.9 
97  2C  30.J 
97  20  13.|^ 
97  20  07.31 
97  18  29.2 
97  13   11; 
97  13   li^ 
97  15   41.2 
97  12  45.  J 
97  12  43-2 
97  09  tS.^ 
97  04   50,0 
97  03   43-11 
97  03   4191 
97  01    09.06 
96  59   35.*6 
96  58   36.01 
96  55   55.70 
96  54   50,44 
96  52   30.74 
96  49   42.73 
96  49    318S 
96  47    27.68 
96  45    0&71 


•APPENDIX   A  A — REPORT   OP   CAPTAIN   HODGES. 


1765 


Elevaiiona  and  geographical,  pogitiona  of  bench  marka,  etc, — Con  tinned. 


Bench  mark. 

Elevation 
above  gulf 
level  at  Bl- 
loxi,  Miss. 

Elevation 

above 

datum. 

Latitude. 

Longitude. 

p.  . 

Feet. 
1, 128. 742 
1, 124. 413 
1, 123. 635 
1. 120. 375 
1, 118. 577 
1, 120.  807 
1, 131. 942 
1, 110. 904 
1, 117. 561 
1, 109. 117 
1, 109. 583 
1, 109. 837 
1,108.447 
1, 106.  599 

1. 105.  657 

1. 106.  823 

Feet. 
1,200.515 
1, 196. 186 
1, 195. 408 
1,192.148 
1. 190.  350 
1, 192. 670 
1,203.715 
1, 182.  677 
1, 189.  334 

1. 180.  890 
1,181.856 

1. 181.  610  • 
1, 180.  220 
1,178.372 
1, 177. 430 
1,178.596 

O          '             " 

42    41    41.93 
42    40    37.15 
42    41    05.27 
42    37    06.22 
42    34    51.43 
42    35    44.25 
42    32    00.82 
42    32    07.65 
42    34    35.02 
42    88    01.69 
42    34    25.03 
42    36    15.31 
42    33    37.80 
42    29    27.77 
42    32    45.44 
42    29    41.96 

96    45    07. 66 

1 

96    42    10  49 

a 

96    40    57. 55 

i 

96    41    17. 27 

i.    . 

96    41    25  73 

« 

96    41    07. 75 

9, 

96    39    07. 04 

\ 

96    37    35. 34 

i 

96    37    30. 46 

'... 

96    35    50  92 

• 

96    34    28. 75 

• 

96    33    41. 53 

* !,; '..'..'..'.'.'.'. '.'/.'.'.'.v. 

96    32    04.71 

;j 

96    33    56.57 

«... 

96    30    19. 74 

1*  Miaaoari  Ki  ver  Commission 

96    24    17. 84 

'ESCRIPTION    OF    LOCATIONS     OF    BENCH    MARKS,    PRIMARY    LEVELING,    1893,   FROM 

CHAMBERLAIN,    S.    DAK.,    TO   SIOUX   CITY,    IOWA.* 

H^  On  left  bank,  2  miles  below  Chamberlain,  one-fourth  mile  above  foot  of  Ameri- 
can Island,  250  feet  below  small  frame  house  100  feet  from  river. 

H*  On  left  bank,  opposite  mouth  of  American  Creek  just  below  small  creek.  House 
•I  George  Linebeck  is  100  feet  back  of  B.  M. 

H^  On  right  bank,  135  feet  west  and  55  feet  south  of  southwest  corner  of  agent's 
•fflce  at  Brule  Indian  Agency,  in  southwest  corner  of  yard. 

H^  On  left  bank,  on  first  bench,  700  feet  from  river  and  about  150  feet  above  Peter- 
on  Creek,  100  feet  back  from  edge  of  bank. 

*!^  About  one-fourth  mile  back  of  *f^,  about  400  feet  above  Peterson  Creek,  on 
outli  side  of  a  young  grove  or  timber  claim. 

H^  On  left  bank,  about  one-fourth  mile  above  end  of  Peterson  Bottom  and  about 
^  feet  from  river  on  nose  of  bluffs  below  small  wooded  coulee. 

.^i^  On  left  bank,  about  2,000  feet  below  head  of  bottom,  1|  miles  below  White 
"Ver,  on  edge  of  low  broken  bench  land,  200  feet  from  foot  of  bluffs,  about  650  feet 
fom  river. 

,'P  On  left  bank,  about  2  miles  below  ^{^  On  first  bench,  about  800  feet  from 
^ver.    House  of  David  Forbes  is  about  500  feet  northeast  of  B.  M. 

H^  About  one-fourth  mile  back  of  ^f^  on  flat  prairie.  Wagon  road  is  300  feet 
<>nth  of  B.  M.    David  Forbes's  house  is  about  800  loettsouth  of  B.  M. 

^H  On  left  bank,  about  3  miles  below  <-P,  about  400  feet  from  foot  of  steep  bluffs 
^  gentle  slope  and  near  comer  of  wire  fence,  just  outside  of  inclosure.  Log  shaok 
t>out  800  feet  southeast  of  B.  M. 

^i^  On  the  left  bank,  at  end  of  bottom,  opposite  head  ot  Gen.  Brooks  Island,  on 
^^erside  of  small  coulee  with  single  large  elm  tree  at  mouth.  On  bench  laud  250 
^t  from  river. 

^1^  On  left  bank,  about  3  miles  below  ^§^,  and  about  100  feet  from  river  on  nose  of 
^^08  below  small  steep  coulee,  near  foot  of  Sonora  Island. 

.  i^  On  left  bank,  about  2^  miles  below  ^l^,  about  400  feet  below  Elm  Creek,  on 
^Sb  bench  land,  about  150  jfeet  from  river.  House  and  baru  of  La  Follette's  horse 
anch  about  1,000  feet  north  of  B.  M. 

H^  About  1,000  feet  back  of  -jJS  100  feet  south  of  house  at  horse  ranch,  about  300 
^t  below  creek.     Just  inside  of  fence  around  barnyard. 

^jl'^  Left  bank,  about  2|  miles  below  «^^,  about  1^  miles  below  end  of  bottom, 
bove  Bijon  Hills,  about  one-fourth  mile  below  small  creek.  Twenty  feet  north 
f  road  up  bottom  just  back  of  brush  and  timber  line. 

H^  On  left  bank,  about  3  miles  below  ^^^,  on  lower  side  of  small  coulee  where 
Tel  bench  land  begins,  about  125  feet  from  river  and  150  feet  south  of  old  founda- 
on  of  shack. 
^^  On  left  bank,  about  3  miles  below  *^*,  on  level  plateau  about  130  feet  from 


*  The  des<fription  of  the  bench  marks  from  Fort  Beuton  to  Cannonball  and  from 
nnonball  to  Chamberlain  will  be  found  in  the  Annual  Report,  Chief  of  Engi- 
9n,  for  1892,  pp.  1800  et  aeq,,  and  for  1893,  pp.  2306  et  seq. 
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edge  of  abrnpt  slope  to  river,  opposite  foot  of  Durex  Island,  one-fourth  mile  above 
head  of  bottom.     Upper  house  oi  Khodes's  ranch  is  about  1  mile  below  B.  M. 

^^  One-fourth  mile  back  of>^|^  on  gentle  slope,  500  feet  from  foot  of  abrupt  slope 
of  high  blutls,  200  feet  west  of  fence  line. 

^'^^  Left  bank,  about  2  miles  below  ^P,  about  1,000  feet  west  of  house  of  J.  Hud. 
200  feet  west  of  narrow  lane,  10  feet  south  of  wagon  road,  about  400  feet  from  mer. 

'*^^  Left  bank,  about  1^  miles  below  end  of  bottom,  ou  small  mound  200  feet  west 
of  crt^ek  and  600  feet  west  of  house  at  Rhodes's  horse  ranch.  Road  to  river  100  feet 
east  of  B.  M. 

«  JB  Left  bank,  about  3  miles  below  ^^^  100  feet  above  small  creek,  25  feet  from  edge 
of  cut  bank  of  river,  one-half  mile  above  head  of  bottom,  opposite  foot  of  blainl 
No.  3.     Philip  Turgeou  lives  in  coulee  about  1,000  feet  back  of  B.  M. 

^3^  Left  bank,  one-fourth  mile  above  foot  of  bottom,  opposite  head  of  Island  No. 
1,  in  bottom  100  feet  from  river  just  back  of  single  elm  tree. 

'P  About  500  feet  back  of  Sjl^,  on  edge  of  bench  land,  one-half  mile  below  red 
frame  house  of  Turgeou. 

^J°  Left  bank,  about  2^  miles  below  'J^,  75  feet  above  small  creek,  125  feet  from 
river  bank,  on  small  lAouiid  at  head  of  bottom. 

^^  Left  bank,  about  3  miles  below  ^$^,  on  small  ridge  200  feet  from  river,  one- 
fourth  mile  above  where  timber  begins. 

^^  1,000  feet  back  of  B.  M.  ^S^  in  first  bench  above  creek  300  feet  west  of  log 
shack  >>elow  creek,  one-fourth  mile  below  yellow  frame  hon»$e  of  Oldham. 

^'P  Left  bank,  about  3  miles  below  ^2^  on  low  bench  about  35)  f^et  below  8m»U 
creek,  200  feet  from  river,  Just  above  end  of  bottom.  Log  shack  100  feet  below B.  M. 
Road  along  blutfs  back  of  B.  M. 

3§^  Left  bank,  ou  bottom  opposite  beginning  of  timber,  about  2,000  feet  below 
head  of  bottom,  200  feet  from  river.  Warehouse  on  river  bank  one-half  mile  below 
B.  M.     Senator  Jones  lives  on  Cedar  Creek  1  mile  above  B.  M. 

35  a  About  700  feet  back  of  ^9^,  on  edge  of  first  bench. 

^i*-  About  3^  miles  below  ^J^,  about  one- half  mile  above  where  river  strikes  bloffs 
on  narrow  nose  between  two  small  coulees.  Large  chalk  rock  house  at  foot  of  blufis 
just  above  B.  M.     Road  from  house  straight  out  to  river. 

3  J*  Left  bank,  about  3  miles  below  *§*,  ou  broken  foothills  100  feet  from  river,  jnst 
above  small  coulee  above  head  of  bottom,  about  a  mile  above  the  Wheeler  Ferry. 

^^^  Left  bank,  on  first  bench,  400  feet  from  river,  25  feet  south  of  road  from  Wheeler 
to  river,  7  feet  west  of  north  and  south  wire  fence. 

2^s  In  northeast  comer  of  court-house  yard  at  Wheeler,  3.  Dak. 

^^'^  Left  bank,  about  3  miles  below  Wheeler,  on  first  bench,  about  300  feet  from 
river,  about  100  feet  above  where  heavy  timber  begins.  Sod  shack  1,000  feet  north- 
west and  log  shack  600  feet  above  B.  ii. 

33^  About  one-half  mile  back  of  25^^  on  gentle  slope  from  bluff,  ou  south  side 
of  road  and  about  one-half  mile  e<ast  of  house  of  Matthew  Biggins. 
'  ^'^  Left  bank,  about  3  miles  below  ^S^,  at  the  end  of  bottom,  1  mile  below 
Pease  Creek,  200  feet  from  river  on  foothills.  Small  graveyard  400  feet  back  of  B. 
M.  B.  M.  is  regulation  stone  set  3^  feet  iu  ground,  with  3-inch  ash  pole  4  feet  bigb 
set  for  surface  mark.     Pipe  is  gone. 

^3-*  L«ft  bank,  3  miles  below  ^S',  opposite  head  of  Chicot  Island,  on  low  foot- 
hills 100  feet  from  river,  just  above  head  of  bottom. 

^^^  Loft  bank,  about  300  feet  from  river,  about  1  mile  below  upper  end  of  Yank- 
ton Indian  Reservation. 

3.^0  About  three-fourths  mile  back  of  ^^,  on  first  bench.  Several  Indian  shacks 
on  low  blufts  one-half  mile  back  of  B.  M. 

'4^  Left  bank,  about  2  miles  below  ^{^^  on  flat  bottom  2^  miles  above  White  Swan, 
opposite  head  of  small  island.  Large  grove  of  trees  2,000  feet  below  B.  M..  and  a 
church  on  bench  land  one-half  mile  back  of  B.  M.  B,  M.  is  350  feet  from  river  and  S 
feet  south  of  road. 

^v"  Left  bank,  at  White  Swan,  400  feet  from  river,  25  feet  west  of  southwest 
corner  of  store,  on  small  mound. 

3|a  Right  bank,  at  Fort  Randall,  25  feet  west  of  road  to  river,  on  first  bench,  at 
northwest  corner  of  fort, 

'^i^  Left  bank,  about  2i  miles  below  White  Swan,  one-half  mile  below  beginning 
of  **Dugway,'*  or  hea*l  of  bottom,  on  knoll  in  mouth  of  small  creek;  TaUey  8c8 
feet  back  of  road  up  bottom,  700  feet  from  river. 

H^  Loft  bank,  about  3  miles  below  ■^^■^,  300  feet  from  river,  on  level  bottom  about 
500  feet  above  where  the  timber  begins. 

4^  About  2,000  feet  back  of  ^i*,  on  long  narrow  ridge,  like  railway  grade;  road 
along  top  of  ridge;  two  shacks  and  grove  on  ridge  about  700  feet  above'B.  M. 

^^  Left  bank,  al*ont  3  miles  below  ^i^,  on  first  bench  back  of  timber,  aboot  900 
feet  above  two  Indian  shacks;  road  to  river  from  B.  M. ;  lar^  timber  raos 
toward  bluffs  1,000  feet  above  and  below  B.  M.,  three-fourths  mile  from  river. 
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*J«  Left  hank,  about  1^  miles  above  Yankton  Indian  Agency,  on  bluffs,  at  lower 
end  of  bottom  just  above  where  road  leads  np  the  hill  f^om  bottom. 

^^^  Left  bank,  at  Yankton  Agency,  in  southeast  corner  of  main  office  yard.  Flag- 
staff stands  100  feet  south  of  B.  M. 

^^^  Left  bank,  about  2f  miles  below  Yankton  Agency,  on  low  bench  about  800  feet 
from  river. 

^^  About  800  feet  back  of  ^^;  old  slough  bed  300  feet  back  of  B.  M.;  wagon 
road  900  feet  south  of  B.  M.,  which  crosses  slough  about  600  feet  above  B.  M. 

H^  Left  bank,  about  2f  miles  below  ^',  on  low  bench  in  bottom,  500  feet  from 
river,  20  feet  above  road  to  river.  Shack  and  grove  about  1,800  feet  back  of  B.  M. ; 
three  large  trees  near  B,  M. 

^5^  Left  bank,  about  3  miles  below  H*,  on  bottom  about  400  feet  from  river,  about 
1,000  feet  above  where  heavy  timber  begins  (probably  in  the  river). 

3^^  Left  bank,  near  edge  of  bank  of  old  slough  bed,  which  runs  out  to  river  bank 
1,000  feet  above  B.  M.  Shack  with  grove  one-half  mile  above,  one-fourth  mile  above 
beginning  of  timber. 

^1^  Left  bank,  about  3  miles  below  ^^J  on  ridge  in  bottom  about  900  feet  from 
river,  just  below  where  heavy  timber  leaves  river  antl  goes  back  toward  bluffs. 

^|2  Left  bank  about  400  feet  above  Chouteau  Creek,  on  long  mound  or  ridge  in  old 
slough  bed.     Indian  shack  on  mound  400  feet  above  B.  M. 

^$i*  On  bench  land,  one-fourth  mile  back  of  ^]^^,  1,000  feet  from  Chouteau  Creek, 
where  road  crosses  it.    Two  shacks  about  700  feet  back  of  B.  M. 

3|^  Left  bank,  about  3  miles  below  H^,  about  1,000  feet  above  where  river  strikes 
bluffs,  on  nose  from  bluffs  above  small  creek. 

^  J  *  Left  bank,  1  mile  below  head  of  bottom,  about  700  feet  from  river.  Grove  1,000 
feet  south,  also  grove  600  foot  east  of  B.  M.- 

*^*  Straight  back  from  ^^,  at  foot  of  bluffs,  65  feet  back  of  road  along  bluffs. 

^f^  Right  bank,  at  Niobrara,  Nebr.,  southeast  corner  high  school  yard.    Is  marked 

by  A  pip©- 

3f^  Left  bank,  on  low  bluff  above  coulee,  opposite  ferry  landing,  100  feet  northwest 
from  freight  house,  at  Running  Water,  S.  Dak. 

3|^  Lett  bank,  76  feet  east  from  southeast  comer  of  Henry  Brooks's  store,  in 
Running  Water. 

^^  Lett  bank,  on  litcle  bench  in  bottom  about  2^  miles  below  Running  Water, 
about  one-half  mile  from  river.    Several  houses  in  coulee  straight  back  from  B.  M. 

^f  Right  bank,  about  2|  miles  above  Springfield,  S.  Dak.  About  1|  miles  below 
head  of  bottom,  in  mouth  of  large  coulee,  50  feet  west  from  shack. 

^}'^  Left  bank,  75  feet  from  edge  of  cut  bluff  bank,  about  500  feet  south  from 
lD<lian  school,  at  Springfield,  just  east  of  fence. 

345*  Southwest  corner  high  school  yard,  at  Springfield,  S.  Dak. 

^|A  Left  bank,  about  3|  miles  below  Springfield,  on  bench  land,  just  at  upper 
aide  of  mouth  of  Silver  Cree£  Valley.  Road  leads  out  of  bottom  into  valley  15 
feet  east  of  B.  M. 

*P  Right  bank,  2i  miles  below  Santee  Agency,  400  feet  from  river,  just  where 
it  strikes  bluffs,  lOO  feet  above  creek.     White  house  about  800  feet  back  of  B.  M. 

^^  Left  bank,  1^  miles  below  Bon  Homme,  back  from  ferry  landing,  100  feet  back 
of  J.  M.  Cordless  house.     Bridge  across  coulee  100  feet  northwest  of  B.  M. 

^^  About  800  feet  back  of  ^1^^^,  on  slope  on  lower  side  of  creek,  in  pasture. 

^^  Right  bank,  opposite  foot  of  Bon  Homme  Island,  just  above  large  coulee,  on 
bench  land  200  feet  from  river. 

3|^  Left  bank,  three- fourths  mile  below  Mennonite  village.  On  slope  to  bottom 
just  above  third  coulee  below  village,  100  feet  south  of  road  at  foot  of  bluffs. 

^^  ^  Right  bank,  opposite  Antelope  Point,  on  sloping  nose  betwet^n  two  small  coulees, 
100  feet  back  from  eclge  of  low  sliding  bluffs.     House  900  feet  southwest  of  B.  M. 

^^  Left  bank,  about  4  miles  below  ^f^,  on  first  bench  300  feet  from  river,  1,000  feet 
below  creek,  at  beginning  of  bottom.    Land  belongs  to  Mr.  Ulrich. 

^f^  About  onefonrth  mile  back  of  ^P,  at  foot  of  bluffs  on  slope,  50  feet  above  main 
wagon  road,  on  Ulrich's  land. 

^1'-*  Left  bank,  about  4^  miles  above  Yankton.  Yankton  Cement  Works  are  about 
three-fourths  mile  straight  back  from  B.  M.    Timber  to  river  300  feet  above  B.  M. 

^^  About  one-half  mile  back  of  ^^^,  4  feet  south  of  east  and  west  fence,  500  feet 
west  of  east  corner  of  fence.  Cement  works  at  foot  of  bluffs  one-fourth  mile  back 
ofB.  M. 

^{^  Left  bank,  in  southwest  corner  conri^house  yard.  Fifth  street  and  Douglass 
ftrenne,  Yankton,  8.  Dak. 

^'  Left  bank,  about  3  miles  below  Yankton,  8  feet  south  of  main  road  from  Yank- 
ton to  the  lower  bridge  across  James  River,  at  a  point  about  one-half  mile  west  of 
where  road  leaves  old  ffrade,  in  first  clear  strip  of  bottom  below  Yankton. 

*§*  About  1,000  feet  back  of  ^^J  just  south  of  fence  around  cornfield.  Mr.  Fra- 
zier's  house  ia  800  feet  back  of  B.  M. 

^f^  Right  bank,  at  Campbell's  Point,  on  slope  of  grassy  knoll. 
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^^  Left  bank,  350  feet  below  month  of  James  River,  aboat  1,000  feet  from  river. 
House  and  grove  of  Mr.  Walker  is  one-half  mile  north.  William  Esmay  lives  one- 
half  mile  east  of  B.  M.  B.  M.  is  on  land  of  Dougherty.  Main  road  to  Yankton  is 
600  feet  north  of  B.  M. 

^JQ  One-fourth  mile  due  north  of  ^°,  near  fence  corner. 

^f^  Right  bank,  about  a  mile  above  St.  Helena,  Nebr.,  near  fence  below  creek  on 
slope,  into  creek  valley,  down  which  a  wagon  road  leads  across  bridge  over  creek. 

^^^  Left  bank,  opposite  a  point  one-halt  mile  below  head  of  St.  Helena  Island,  on 
flat  bottom,  about  1,000  feet  from  river.     House  and  grove  about  700  feet  southeast. 

^^  1,000  feet  back  of  ^^,  15  feet  north  of  road  to  St.  Helena  Ferry,  about400feet 
east  of  small  board  shack,  one-half  mile  west  of  frame  house  of  Markeen  Nelson, 
2f  miles  due  west  of  large  brick  house  of  Peter  Smith. 

3^3  Left  bank,  about  1,500  feet  from  river,  opposite  foot  of  St.  Helena  Island,  jnst 
east  of  county  line  Clay  and  Yankton  counties,  three-fourths  mile  south  of  brick 
house  of  Peter  Smith  and  one-half  mile  southeast  of  white  frame  house  of  H.Smith. 

^^  Right  bank,  2  miles  below  St.  James  Landing,  in  timber  bottom,  150  feetnorth- 
east  from  log  house  of  Theodore  Witthouse,  near  road  to  river,  about  1,000  feet  from 
river. 

^^^  Left  bank,  about  7^  miles  above  Vermilion,  about  one-fourth  mile  from  rim, 
above  beginning  of  timber,  about  400  feet  back  of  sawmill,  20  feet  east  of  road  to 
river,  1  mile  above  high  sand  hills  on  river  bank. 

^^  One-fourth  mile  back  of  H^*  ^^  pasture  east  of  road,  opposite  house  of  ChiiB 
Larson,  1,000  feet  south  of  main  road  to  Vermilion. 

i^ii  Right  bank,  in  bottom  3  miles  below  ^t*,  3,200  feet  below  end  of  timber,  2,300 
feet  from  river,  near  fence  around  farm  yard  of  F.  W.  Reifenmath. 

^^  Left  bank,  3  miles  above  Vermilion,  300  feet  east  of  house  of  Ole  Temple, 
1,300  feet  north  of  main  road  from  Vermilion. 

^^  Right  bank,  in  Line  Creek  Valley,  30  feet  northwest  from  schoolhouse,  aboat 
1^  miles  below  ferry  at  Mulbeny  Point,  about  1,600  feet  from  river. 

^1^  Left  bank,  in  northwest  corner  court-house  yard  at  Vermilion,  S.  Dak. 

^}«  Left  bank,  .about  one-half  mile  from  river,  just  below  mouth  of  old  eut-^ff 
slough,  a  white  nouse  1,800  feet  south  and  another  800  feet  southwest,  in  pasture 
land. 

^^  Left  bank,  3  miles  below  ap,  1,600  feet  from  river,  just  back  of  timber.  Hoa» 
800  feet  southwest ;  wagon  road  from  B.  M.  straight  north  to  railway ;  schoolhooM  1 
mile  north  of  B.  M. 

^^  Left  bank  25  feet  west  of  schoolhouse  at  Burbank,  about  1,000  feet  north  of 
railway. 

^jo  About  one- third  mile  back  of  ^^,  just  west  of  main  road  north  from  Burbankt 
at  southwest  corner  of  first  grove  along  road. 

^^  Left  bank,  three- fourths  mile  north  from  house  of  James  McGonnagle,  andabo«* 
one-half  mile  northeast  of  J .  W.  Hammond's  white  house  and  grove.  Donnelly  8cboo*» 
district  No.  12,  is  about  1  mile  southeast,  in  N.  E.  i  sec.  7.  T.  91,  R.  50,  on  flat  bottoo*  > 
no  fence  near  B.  M. 

^^i  Left  bank,  about  3  miles  below  ^^t  about  one-fourth  mile  f^om  river,  ined^* 
of  cornfield  south  side  of  road,  180  feet  southeast  of  house  of  Gude  Djorlais  (prO' 
nouuced  De  Jella).  -. 

^^  About  one-fourth  mile  back  of  '^^^.    Frame  hou.se  150  feet  northwest  of  B.  ^- 

^|3  Left  bank,  about  1^  miles  west  from  Elk  Point,  200  feet  north  from  house  of  J-'* 
W.  Carter,  about  2  miles  from  river. 

^  Southeast  corner  of  court-house  yard  at  Elk  Point,  S.  Dak. 

^  Left  bank,  about  4^  miles  south  of  Elk  Point,  on  road  to  Ponoa  Ferry,  ineoati*' 
west  corner  of  Pleasant  Grove  district  No.  20,  school  yard.  A.  S.  Bland  lives  opposi** 
B.  M. 

^^A  Right  bank,  at  foot  of  bluffs,  about  ^  mil§  below  Pouca  Landing.  Is  i^^'lS 
yard  of  John  Austin,  about  300  feet  southwest  from  his  dwelling  house,  and  fS^ 
feet  south  of  road  between  Ponca  and  Ponca  Landing.  , 

3|^  Left  bank,  one-half  mile  north  from  Ponca  Ferry,  1,000  feet  ea.^t  of  mainrr»»" 
to  Elk  Point,  and  on  the  Stough  farm,  200  feet  south  of  the  farm  buildiugs,  Cl*^' 
ence  Cheeny,  tenant. 

3fti  Right  bank,  Similes  below  Ponca  Landing,  in  creek  valley,  1,200  feet  fro" 
river  where  it  strikes  the  bluffs.    George  Barbeu  lives  near  B.  M.  ^ 

^f^  Left  bank,  opposite  ^^s,  1  mile  from  river,  on  west  side  of  road  to  river.  '^• 
R.  McKiusoy  lives  on  opposite  side  o*  road.  . 

^i''  Three  miles  due  north  of  ^!)i',  aijont  3  miles  west  from  Jefferson,  50  feet  norifi- 
west  from  schoolhouse  at  crossroiids. 

^^  Left  bank,  6  miles  by  river,  2  miles  across  from  3^,  near  fence  corner,  30  i«e 
west  of  road  along  river  bank.     House  800  feet  above  B.  M.  ^/ 

^'^  Left  bank,  about  2^  miles  below  3  J",  on  north  side  of  road,  200  foot  weejjj 
bridge  across  slough,  400  feet  from  river.  Yellow  house  and  grove  three-qu»"*" 
mile  above  B.  M.  , 

^^  Northwest  cornex  achooV  -jotd  tvt  Jefferson.    Blacksmith's  shop  across  stw*^ 
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^  Left  bank,  about  4  miles  soutb  of  Jefferson,  on  north  side  of  road,  opposite 
e  of  A.  P.  Keeudy.    John  Gibson  owns  land.     Section  line  is  75  feet  south  of  B. 
bout  one-quarter  mile  from  river,  at  end  of  big  willow  bar  in  bend. 
^  Right  bank,  opposite  upper  end  of  cut-off  forming  MoCook  Lake,  where  river 
s  east,  about  1  mile  from  river,  in  southeast  corner  school  yard,  on  west  side  of 
straight  out  from  river.     David  Clark  lives  1,200  feet  south  of  B.  M. 
^  Left  bank,  about  400  feet  south  from  depot  at  McCook,  130  feet  back  of  school- 
le. 
^  (Mo.  R.  Com.)  In  southwest  corner  of  court-house  yard,  Sioux  City,  Iowa. 


ORT  OF  WILLIAM  O.   PRICE   ON  DISCHARGE    OBSERVATIONS  OF    MISSOURI    RIVER 
FROM   GREAT  FALLS,  MONT.,  TO   SIOUX   CITY,  IOWA. 

Sioux  City,  Iowa,  October  £0, 1S93, 

[R :  I  have  the  honor  to  submit  the  following  report  of  discharge  measurements 
;he  Missouri  River  from  Great  Falls,  Mont.,  to  Sioux  City,  Iowa.  The  party 
iisted  of  myself  and  Mr.  C.  A.  Swift.  One  boatman,  with  a  skiff^  was  employed 
ach  point  where  measifreuients  were  made.  We  traveled  from  point  to  point  by 
road. 

he  outfit  consisted  of  a  Price  current  meter  No.  49,  with  electric  register,  bat- 
'  of  four  dry  cells,  stop  watch,  steel  tape  measure,  pocket  sextant,  insulatecicop- 
^ire  and  reel,  lead  with  line,  four  survey  poles,  and  an  engineer's  level.  The 
er  was  a  new  one,  and  was  first  rated  in  the  Sioux  River,  at  Riverside,  on  August 
893. 

he  method  of  measuring  the  discharge  at  each  point  was  as  follows :  A  section 
selected  and  marked  with  one  fiog  pole  on  one  side  of  the  river  and  two  fiag 
'B  on  the  other  side,  one  pole  being  close  to  the  water  and  the  other  being  far 
k,  so  as  to  give  a  well-defined  range.  A  base  line  was  then  laid  off  at  right 
1<^«  to  the  section  and  running  from  it  upslream  or  downstream,  and  marked  at 
end  with  another  flag  pole.  The  length  of  the  base  line  was  made  equ:il  to  the 
Hated  width  of  the  river  in  even  hundreds  of  feet.  The  distance  from  the  base 
to  the  water's  edge  was  then  measured.  The  meter  was  run  and  soundings  taken 
1  a  skiff,  which  was  anchored  with  two  anchors,  each  uf  which  usually  con- 
'd  of  a  cast-iron  wagon  thimble  and  skein.  These  made  very  good  anchors,  and 
)  usually  the  onlv  articles  that  could  be  secured  for  this  pui*pose.  The  anchor 
'8  ^ere  one-fourth  inch  cotton  braided  rope.  The  anchors  were  placed  far  apart, 
the  ropes  led  to  the  bow  of  the  skiff,  forming  a  V,  which  held  the  skiff  quite 
ly.  At  times,  when  the  wind  blew  from  the  land  or  upstream,  a  third  anchor 
thrown  out  from  the  stern  of  the  skiff.  The  skiff  was  located  at  each  point  on 
section  by  au  angle  taken  with  a  sextant  to  the  flag  poles  at  the  ends  of  the 
line,  the  crbserver  being  in  the  skifi'  with  his  head  on  the  section  and  at  the 
>  elevation  above  the  water  surface  as  the  flag  poles.  Soundings  were  measured 
'  a  graduated  pole  up  to  ten  feet  and  deeper  places  w^ith  the  lead  and  line,  the 
H  on  the  line  being  measured  with  the  pole  as  soon  as  each  sounding  was  taken, 
^e  Dieter  wns  lowered  to  mid-depth  for  each  measurement  of  velocity,  and  was 
ended,  with  its  weight,  by  a  cotton  braided  rope  one-fourth  of  an  inch  in  diam 
*  ^hicn  was  tagged  to  feet.  The  rope  led  from  a  leel  in  the  skiff  over  a  sheave 
*e  end  of  a  wooden  frame,  which  projected  3  feet  upstream  from  the  bow  of 
^kiff.  The  reel  was  attached  to  this  frame,  and  the  insulated  wires  were  carried 
be  same  reel,  being  wound  around  the  rope.  The  points  where  the  skiff  was 
^ored  were  made  near  together  where  the  greatest  dinerences  in  depth  and  veloc- 
^ere  noted  and  farther  apart  at  other  places.  These  points  were  usually  near 
*ther  at  each  bank  and  farther  apart  out  in  the  stream.  The  time  of  one  hundred 
*liitions  of  the  meter  wheel  was  taken  for  each  measurement  of  velocity,  except 
^I'y  swift  and  very  slow  currents,  when  the  time  of  a  greater  or  less  number  of 
^lutions  was  taken.  In  reading  the  register  I  used  only  one  of  the  circles,  which 
''aduated  to  record  one  hundred  revolutions,  and  I  think  that  if  the  registers 
^  made  with  only  one  graduated  circle  the  machinery  could  bo  simplified  so  they 
Id  not  easily  get  out  of  order.  The  mid-depth  velocities  were  reduced  to  the 
»i  velocity  by  multiplying  each  by  VVxj-  All  computations  have  been  made  by  Mr. 
^-  Swift  and  myself  independently  and  checked. 

'^  September  22  ahd  27  the  meter  was  again  very  carefully  rated  at  Sionx  City. 

Uieter  was  suspended  from  a  skiff  in  the  same  way  it  was  used  in  discharge  work. 

Akiff  was  hauled  back  and  forth  along  a  wire  which  was  stretched  along  the 

^uelof  Sioux  River  where  the  current  was  very  slow.    The  skiff  was  turned  around 

*^eh  end  of  the  wire,  and  the  trip  up  and  down  was  made  at  as  near  a  uniform  speed 

o«8lble.    The  wire  was  made  of  eight  lengths,  70  feet  each,  of  wire  rope  clothes 

f^ldered  together.    Two  of  the  soldered  points  280  feet  apart  were  marked  with 

^tring^  and  the  distance  between  them  was  measured  while  the  wire  was  stretch^ 
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and  the  correction  for  the  sag  of  the  wire  was  made.  This  wire  rope  was  stretched 
between  two  hand-driyen  piles,  whose  tops  were  made  ri^d  by  ropes  leading  down 
to  the  bottom  of  other  hand-driven  piles.  A  one-foarth-inch  cotton  rope  was  strekbed 
between  the  same  piles  and  parallel,  with  the  wire  rope,  and  it  waa passed  oncearomid 
a  reel  in  the  skiff,  so  that  by  turning  the  crank  of  the  reel  the  skiff  could  be  pro- 
pelled at  any  desired  speed. 

Twenty-seven  round  trips  were  made  np  and  down  over  the  base.  The  data  vu 
reduced  to  revolutions  per  second  and  velocity  in  feet  per  second,  and  the  up  and 
down  trips  combined  to  eliminate  the  effect  of  the  river  cnrrent.  The  reiiiltmg 
twenty-seven  ])oints  were  plotted  on  coordinate  paper,  and  an  elastic  carvo  dnvn 
through  them  by  bending  a  true  steel  straightedge  between  three  heary  paper 
weights. 
The  reduction  table  was  made  direct  from  the  plotted  curve. 
Very  respectfully,  your  obedient  servant, 

W.  G.  Prici, 
Assistant  Enotnttr. 
Capt.  H.  F.  HoDGKS, 

Corj}s  of  Engineers^  U.  S,  A, 


REPORT   OF   H.    C.  GOULD,    ASSISTANT  KNGINKER. 

RocKHAVKx,  N.  Dak.,  Julu  1, 1S94. 

I  have  the  honor  to  submit  the  following  report  on  water  gauges,  repairs  to  boats, 
ice  harbor  at  Rockhaven,  etc.,  during  the  year  ending  June  30,  1894 : 

WATER   GAUGES. 

Townsendf  Mont. — Weekly  reports  have  been  received  regularly  all  the  year  from 
this  station  through  the  courtesy  of  ^he  Missouri  River  Commission. 

Fort  Bentofiy  Mont, — This  'gauge  was  operated  all  the  year. 

Wolf  Point,  Mont, — Readings  were  continued  until  the  river  closed  November  25, 
1893,  and  were  resumed  when. the  river  opened  April  5,  1894. 

Fort  Buford,  y.  Dak, — Readings  were  stopped  when  the  river  closed  November  26, 
1893,  and  were  resumed  March  18,  1894,  when  the  ice  went  out. 

Bisfiiarckf  JV.  Dak, — This  gauge  was  operated  all  the  year. 

.Pierre,  S,  Dak, — On  April  20,  1894,  I  inspected  the  gauge  here  which  is  operaw 
by  the  Weather  Bureau.  It  is  a  staff  gauge  in  place  only  during  open  river.  ITi* 
staff  had  not  yet  been  set  up  this  year,  and  the  observer  was  keeping  the  record  by 
measuring  vertically  to  the  water  surface  from  a  fixed  point  whose  height  above 
the  zero  was  known.     He  expected  to  have  the  gauge  in  place  in  a  few  days. 

J{nnving  Water,  S.  Dak. — The  record  of  this  gauge  has  been  continuous  exoep* 
from  November  26,  1893,  to  March  4,  1894,  when  the  river  was  closed  by  ice. 

On  April  11,  1894,  the  gauge  was  removed  by  the  observer,  as  high  water  was  cut- 
ting the  bank  in  front.  The  record  was  kept  by  temporary  stakes  till  April  17,  ^^* 
I  set  np  the  gauge  again. 

Sioux  City,  Jotva. — The  record  of  this  gauge,  operated  by  the  Missouri  River  CoW' 
mission,  was  continaons  during  the  year. 

Miscellaneous. — The  usual  copies  ot  the  records  and  the  hydrographs  were  kept  tip 
during  the  year. 

The  elevation  of  gauge  zeros  at  Fort  Benton,  Wolf  Point,  Fort  Bnford,  Bismtf^''^ 
and  Running  Water  were  checked  during  August  and  September,  1893,  by  Asflist*"* 
Engineer  W.  G.  Price  while  making  discharge  measurements. 

The  drawing  and  specifications  of  the  new  movable  trussed  beam  cable  gauge  m^^ 
tioned  in  last  years  report  were  completed  February  17,  18W.  Bids  were  oDtainefl 
by  circubir  notices,  and  the  making  of  a  trial  gauge  was  awarde<l  to  the  Mi8»f>°'* 
Valley  Bridge  and  Iron  Works,  of  Leavenworth,  Kans.,  for  $150,  delivered  at  Sio«^ 
City.  I  inspected  the  gauge  at  Leavenworth  on  March  26, 1894.  It  was  rec*'^*^!? 
Sionx  City  April  2;  was  set  up  near  the  railroad  bridge  and  readings  commeD«*** 
April  5,  1894,  for  the  purpose  of  comparing  its  operation  w^ith  the  gauge  on  briW 
The  apparatus  proved  quite  satisfactory,  but  some  changes  in  detail  were  fo'^'* 
desirable,  the  form  of  which  have  not  yet  been  decided  upon. 

REPAIRS   TO   UNITED   STATES   SNAG  BOAT  MANDAN. 

This  work  was  in  progress  at  the  beginning  of  the  year.  The  lengthening  of  ^^ 
hull  and  building  of  the  wheel  and  cylinder  beams,  under  agreement  with  F.  Spenc*'' 
were  completed  in  July,  1893,  the  total  cost  of  Spencer's  work  being  $4,924J2. 

The  Haley  Fouudry  and  Machine  Company  then  commenced  setting  up  theeDgin^ 
The  boiler  was  inspected  at  Red  Bank,  N.  J.,  and  was  reoeived  in  Sioux  City  Angfl^ 
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8d3.  The  boiler  capstans,  capstan  engines,  pumps,  siphons,  smokestack,  et<*., 
9  set  np  and  connected  by  the  boat's  crew.  The  honse  was  built  by  hired  labor, 
'ly  all  materials  being  purchased  on  written  or  verbal  bids, 
rery thing  was  completed  so  that  the  trial  trip  was  made  on  September  7,  1893, 
1  Howard  street  landing  to  the  Big  Sionx  River  and  return.  The  engines  worked 
ifactorily  and  were  accepted.  The  boiler  was  not  entirely  satisfactory.  Consid- 
)le  water  was  carried  over  into  the  engines  aud  the  steam  pressure  was  unsteady, 
it  was  thought  these  defects  might  decrease  when  the  boiler  became  cleaner  in 
and  the  firemen  mere  experienced. 

fter  a  few  days'  work  sluicing  in  the  month  of  the  Big  Sioux  River  the  Mandan 
ted  on  a  snagging  trip  up  the  river.  When  about  25  miles  above  Sioux  City  the 
nes  were  disabled  by  the  breaking  of  the  pistons  and  the  crossheads.  It  is*  sup- 
<l  the  accident  was  caused  by  water  in  the  cylinders.  The  boat  was  brought 
c  to  Sionx  City  and  the  engines  were  repaired.  It  was  also  decided  to  place  an 
tional  steam  drum  on  the  boiler.  This  drum  was  built  in  the  form  of  an  annular 
y  4  feet  high,  outside  diameter  4  feet  4  inches,  inner  shell  28  inches  diameter, 
outer  shell  is  one-half  inch  thick,  the  heads  and  the  inner  shell  are  five-eighths 
thick.  A  coating  of  asbestos  plaster,  1|  inches  thick,  was  laid  on  heavy  wire 
ing  around  the  sides  and  on  top.  There  was  great  delay  in  getting  material  for 
clriim,  so  it  was  not  set  up  and  connected  until  after  the  boat  had  been  placed  in 
ber  quarters  in  the  Big  Sionx  River.  Ice  having  formed  in  the  river  a  trial  trip 
d  not  be  made. 

iiring  the  winter  all  of  the  steam  supply  pipes  were  covered  with  an  asbestos 
»anition,  and  the  steam  drum  was  inclosed  in  a  wooden  casing. 
le  boat  left  uer  winter  quarters  April  10, 1894,  and  went  to  the  Howard  street 
Ling.  After  taking  on  supplies  she  went  up  the  river  April  25, 1894,  to  commence 
^ging.  The  boiler  and  machinery  were  found  to  work  very  satisfactorily,  except 
;  Bome  gear  wheels  in  the  capstan  machinery  proved  too  light,  broke  down,  and 
e  replaced  by  stronger  wheels. 

FLRET   FKOM   JUDITH,    MONT. 

he  repairing  and  launching  of  these  boats,  in  progress  at  the  beginning  of  the 
r,  was  completed,  and  the  fieet  started  down  the  river  .July  21,  1893.  A  stop  of 
>e  days  was  made  at  Fort  Bnford,  N.  Dak.,  to  take  on  two  hoisting  engines  and 
etr  Government  property  stored  there.  They  arrived  at  Rockhaven,  6  miles  above 
narck,  on  August  15, 1893,  and  the  party  was  disbanded. 

etween  September  28  and  October  10, 1893,  all  the  boats  were  hauled  out  on  the 
k,  except  the  small  steamboat  Josie  and  one  of  the  65- foot  barges.  The  cap- 
18,  large  blocks,  jack  screws,  and  other  property  for  hauling  out  were  loaded  on 
l>arge,  and  with  the  Joaie  left  Rockhaven  October  11,  in  charge  of  Mr.  L.  Whisler, 
Sioux  City.  They  arrived  at  Sioux  City  November  7, 1893,  aud  were  placed  in 
Biff  Sioux  River,  where  the  property  was  used  in  hauling  out  the  snag  boat 
^«  B.  McPkfrtton, 

1  May,  1894,  the  battens  and  remains  of  tarred-paper  covering  on  roof  of  store 
^  Were  removed,  a  new  covering  of  cedar  shingles  was  put  on,  and  painted  a 
^'y  coat  of  mineral  paint. 

'Jring  May  and  June,  1894,  the  old  canvas  covering  on  roof  of  quarter  boat  was 
^ed  by  a  new  covering  of  similar  miterial,  paint«d  two  coats,  aud  sanded. 

ICK    IlARnOR   AT   UOCKIIAVKX,  N.  DAK, 

^tailed  drawings  and  specifications  for  mooring  posts  were  prepared  during  Jan- 
,and  February,  1894.  Bids  for  furnishing  ironwork  for  ton  posts  were  invited 
^rcnlar  notices  and  opened  February  26,  1894.  The  bid  of  the  Gillette- Herzog 
ufacturing  Company,  Minneapolis,  Minn.,  for  $974,  delivered  at  Minneapolin, 
accepted.  The  posts  are  of  lap- welded  steel  pipe,  10  feet  long,  15  inches  out- 
diameter,  five-eighths  inch  thick,  with  cast-iron  cap  fastened  by  4  tap  screws. 
k  feet  below  the  top  is  a  strap  of  iron  1  inch  by  6  inches,  from  which  2  iron  rods, 
•hes  diameter  and  20  feet  long,  lead  upstream  in  the  direction  approximately 
*aite  to  the  strongest  pull,  and  down  through  a  block  of  concrete  6  feet  by  3 
by  16  inches,  and  a  cast-iron  plate  on  back  of  block.  At  right  angles  to  these 
another  iron  rod,  1^  inches  diameter  by  16  feet  long,  leads  backward  from  the 
f  and  downward  to  a  similar  fastening,  4  feet  by  3  feet  by  16  inches.  The  bot- 
of  the  post  stands  in  a  block  of  concrete  3  feet  square  by  1  foot  thick.  The 
«  were  to  set  on  top  of  the  river  bank,  the  embankment  to  be  filled  in  around 
Q,  leaving  the  post  projecting  2  feet  above  the  surface,  and  then  to  be  filled 
1  concrete. 

I  accordance,  with  your  instructions  I  left  Sioux  City,  April  28,  1894,  for  Rock- 
do  to  commence  oonstruction  of  the  harbor. 
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Au  office  and  quarters  for  myself  and  assistant  were  fitted  up  in  one  end  of  the  old 
quarter  boat,  which  was  hauled  out  on  the  bank  last  October. 

The  boundary  lines  of  the  land  already  purchased,  and  that  still  to  be  acquired, 
were  laid  out  and  connected  with  all  the  adjacent  land  survey  corners  and  with  the 
triangulation  system  of  the  Missouri  River  Commission.  Cross  sections  of  the  buk 
along  the  whole  length  of  the  harbor  were  taken  and  grade  stakes  were  set  down  to 
station  29. 

Temporary  bins  for  storing  sand  and  broken  rock  were  built  near  the  middle  of 
the  place  to  be  occupied  by  the  mooring  posts;  a  platform,  16  feet  square,  of  2-iDcli 
plank,  on  which  to  break  rock,  was  built  at  one  side  of  the  bins,  and  on  the  other 
side  a  similar  platform  was  placed  for  mixing  concrete.  Good  rock  for  concrete  vm 
found  along  the  bank  near  lower  end  of  harbor,  hauled  in  wagons  to  the  platform 
and  broken  by  hand,  about  17  yards  being  prepared.  Bids  for  furnishing  12  yards 
sand  were  invited  by  public  notice  and  opened  May  10.  After  examinations  of  the 
localities  the  lowest  bid,  $1.85  per  cubic  yard,  delivered  here,  was  accepted.  Mr- 
ery  was  completed  May  22. 

The  mixing  of  concrete  and  molding  of  the  anchor  blocks  were  commenced  May 
23,  and  occupied  parts  of  several  days  until  June  4. 

The  concrete  was  mixed  by  hand  on  the  platform  and  hauled  in  a  wagon  to  the 
post  locations. 

The  blocks  were  molded  in  flasks  made  of  2-inch  plank,  with  one  side  bolted  oa so 
that  after  the  block  was  set  this  side  wiis  taken  off  and  the  block  turned  oat  nearly 
in  its  final  position.     The  foot  block  was  molded  in  place. 

The  irouwork  for  the  mooring  posts  was  brought  up  from  Bismarck  by  thesoag 
boat  Josephine  and  delivered  May  31. 

The  erection  of  the  mooring  posts  was  completed  June  4. 

Clearing  of  brush  and  trees  from  the  low  flat  along  front  of  upper  part  was  com- 
menced ^lay  9  and  finished  May  13. 

The  old  crib,  built  of  logs  drift-bolted  together  and  filled  with  rock,  was  taken 
out  as  far  as  the  water  permitted. 

Grading  was  started  May  16  on  the  low  flat  with  8  teams  and  scrapers.  The  forces 
of  teams  and  men  were  increased  as  the  work  developed  until  on  June  15,  26  teams 
and  teamsters  with  wagons  and  scrapers  and  65  men  were  employed. 

Some  ledges  of  rock  were  met,  in  nearly  horizontal  layers  from  1  foot  to  I 
feet  thick.  Much  of  it  was  soft  and  shaly,  but  the  lower  layers  were  nearly  allvi 
excellent  hard  sandstone.  There  were  seams  and  cracks  running  through  it,  making 
its  removal  easy  and  rapid  by  means  of  wedges  and  bars.  All  the  rock  was  depos- 
ited in  or  near  the  location  for  the  head  dike. 

To  June  27,  inclusive,  the  total  excavation  measured  in  place  amounted  to  13,711 
yards,  including  858  yards  of  rock  measured  in  the  dump.    The  grading  is  finished 
down  to  an  average  elevation  of  10  feet  above  low  water,  from  the  head  of  the  lower 
end  of  the  tract  now  purchased,  the  distance  being  nearly  1,300  feet.     On  accoant  of 
the  unexpected  dela^  in  procuring  title  to  the  additional  land,  and  the  continued 
high  water  the  grading  was  entirely  suspended  on  June  30,  but  will  be  resumed 
again  when  the  water  falls  sufficiently  or  the  title  to  the  needed  laud  is  acquired. 
Very  respectfully,  your  obedient  servant, 

H.  C.  Gould, 
Aasisiant  Engineer. 

Capt.  H.  F.  Hodges, 

Corps  of  Engineers,  U.  S.  A. 


A  A  2. 


REMOVAL  OF   SNAGS   AND  OTHER   OBSTRUCTIONS  IN  MISSOURI    RIVEB 

ABOVE  SIOUX  CITY,  IOWA. 

PROJECT. 

The  approved  project  contemplates  the  use  of  the  available  ftinds  ii 
the  work  stated  on  that  part  of  the  Missouri  River  above  Sioux  Cit) 
where  boats  may  be  running  and  where  it  is  most  needed.  The  work  ifi 
done  by  hired  labor. 

But  one  appropriation  has  been  made  for  this  work,  viz.  by  the  sun 
dry  civil  bill  of  March  3,  1893,  $50,000. 
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CONDITION  AT   BEGINNING   OF   YEAR. 

ifore  the  appropriation  made  in  the  sundry  civil  bill  of  1893  the 
:  of  removing  snags  had  been  carried  on  under  allotments  from  the 
ral  appropriations  for  the  improvement  of  the  river.  When  the 
ial  appropriation  became  available,  on  July  1, 1893,  there  were 
3  boats  on  hand  which  had  been  purchased  or  built  from  the  gen- 
appropriations.  The  condition  of  the  fleet  at  the  beginning  of  the 
I  year  was  as  follows : 

^g  boat  James  B,  McPherson. — A  steel-hulled  stern- wheel  snag  boat, 
bed  in  1891  by  the  Iowa  Iron  Works,  of  Dubuque.  This  boat  is  170 
long  by  36  feet  beam,  with  a  nominal  capacity  of  340  tons.  Since  the 
*ation  of  her  stern  in  the  winter  ol  1893-'94  she  draws  31  inches 
.  an  average  load.  She  has  a  compound  condensing  engine.  At 
beginning  of  the  year  she  was  lying  up  in  the  Big  Sioux  River 
ing  a  favorable  working  stage. 

mg  boat  Josephine. — A  wooden-hulled  stern-wheel  snag  boat,  pur- 
led in  1885  at  Bismarck,  N.  Dak.  This  boat  is  183  feet  long  by 
feet  beam,  with  a  nominal  capacity  of  331  tons.  She  draws  29 
es  with  an  average  load,  and  has  single-expansion  noncondensing 
nes.  At  the  beginning  of  the  year  she  had  just  been  remodeled 
was  lying  up  during  the  high  water. 

lag  boat  Mandan, — A  steel-hulled  stern-wheel  snag  'it)oat,  built  in 
as  a  snag  scow,  without  motive  power,  by  the  Carondelet  Boiler 
Sheet  Iron  Works,  of  St.  Louis.  This  boat  is  now  138  feet  long  by 
)et  beam,  with  a  nominal  capacity  of  150  tons.  She  draws  26  inches 
I  ail  average  load,  and  has  compound  noncondensing  engines.  At 
beginning  of  the  year  she  had  just  been  lengthened  to  her  present 
I,  and  was  having  her  engines  and  boiler  put  in. 

OPERATIONS  DURING  THE  YEAR. 

le  McPherson  began  active  work  on  July  26,  1893,  by  sluicing  an 
ance  channel  into  the  Big  Sioux  River.  She  began  snagging  work 
uly  31  and  continued  until  November  4.  (;n  that  date  she  entered 
svinter  harbor  at  the  mouth  of  the  Big  Sioux  River, 
aring  the  season's  work  great  trouble  was  experienced  on  account 
le  fact  that  the  rudders  of  the  boat  were  readily  knocked  off  when- 
the  stern  grounded.  Much  time  was  lost  after  each  accident  in 
ing  for  the  necessary  forgings  and  for  the  subsequent  repair.  On 
account  it  was  thought  advisable  to  remodel  the  boat,  providing 
item  with  skegs,  to  give  support  to  the  bottom  as  well  as  to  the 
of  the  rudder  stocks.  Immediately  upon  arrival  in  the  winter 
or  she  was  hauled  out  on  ways,  and  bids  were  asked  for  doing  the 
I  in  accordance  with  plans  already  prepared.  On  November  30, 
,  the  tenders  were  opened  and  the  work  awarded  to  the  Iowa  Iron 
ks,  of  Dnbuque.  It  was  finished  on  May  29,  1894,  forty-nine  days 
'  the  time  specified  in  the  contract.  The  boat  was  launched  on 
31  and  began  work  on  June  11,  continuing  until  the  close  of  the 
1  year  on  the  reach  between  Sioux  City  and  Chamberlain, 
lere  has  been  no  trouble  with  her  rudders  this  season.  As  an  inci- 
al  result  of  the  alterations  the  trim  of  the  boat  has  been  improved 
inch  that  she  now  draws  6  inches  less  than  formerly  with  her  full 
■ 

le  Josephine  started  on  June  25,  1893,  for  the  reach  of  river  allotted 
jr.    She  began  snagging  work  on  August  3,  but  was  almost  v\xws\ftk- 
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diately  disabled  by  breaking  one  leg  of  her  shears.  Another  pair  was 
shipped  up,  and  work  began  again  on  August  15  and  continued  uatil 
November  15,  when  she  went  into  winter  quartern  in  theBigSioui 
Biver.  On  April  13,  1894,  she  began  ojierations  again,  continuing  mitii 
the  close  of  the  fiscal  year  on  the  reach  between  Fort  Yat«s  and  Ber- 
thold  Agency. 

The  Mandan  was  undergoing  alterations  at  the  beginning  of  the  fiscal 
year.  On  September  7, 1893,  the  engines  and  boiler  were  reported  in 
readiness  and  a  successful  trial  trip  made.  On  September  12  the  boat 
started  upstream,  doing  two  days'  work  sluicing  the  bar  at  the  moath 
of  the  Big  Sioux.  On  the  16th  and  17th  the  pistons  of  the  two  low- 
pressure  cylinders  broke^  and  the  boat  was  towed  to  Sioux  City  for  repair. 
These  repahrs,  with  the  construction  of  an  additional  steam  dmm  to 
provide  more  reservoir  capacity  for  the  boiler,  took  the  rest  of  the 
autumn,  until  it  was  time  to  go  into  winter  quarters  at  the  Big  Sioax 
Harbor.  On  April  25, 1894,  she  started  work,  and  continued  until  the 
close  of  the  fiscal  year  on  the  reach  between  Chamberlain  and  Fort 
Yates.  The  engines  were  ordered  early  in  the  spring  of  1893  and,  wi^ 
the  boiler,  were  put  on  the  boat  during  the  following  summer.  They 
are  two  in  number,  each  having  one  low-pressure  cylinder,  with  interior 
dimensions  of  16  by  48  inches,  surrounding  a  high-pressure  cylinder 
with  interior  dimensions  of  7  by  48  inches.  The  low-pressure  piston 
is  therefore  an  annular  ring  sliding  on  the  outside  of  the  high-pressiire 
cylinder,  which  is  8^  inches  in  diameter.  The  boiler  is  of  the  Boberts 
water-tube  pattern,  which  has  been  but  little  used  on  the  Missouri  River. 
Since  the  reservoir  capacity  was  increased  by  an  additional  steam  dram 
it  has  worked  well,  and  seems  economical  of  fuel.  A  more  extended 
trial  is  necessary  before  the  effects  of  the  muddy  water  on  the  tubes  can 
be  stated.  With  a  condenser  to  give  clear  water,  it  would  undoubtedlj 
prove  as  successful  here  as  elsewhere. 

Summary  of  the  work  of  the  boats  from  July  1,  1893 1  to  June  50 ^  1894. 
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WORK   REQUIRED. 


The  work  of  the  snag  boats  is  necessarily  continuing  in  its  iiatnrt^ 
Unless  permanent  works  of  rectification  be  completed,  which  shall 
confine  the  river  to  one  channel  and  prevent  it  from  eroding  its  banks, 
it  will  yearly  continue  to  make  new  snags  or  by  its  shifting  to  expo^ 
old  ones  formerly  far  from  the  channel. 

An  expenditure  of  $50,000  annually  is  needed  to  operate  the  boa^ 
and  keep  them  in  repair.  Their  work  is  of  more  value  to  the  smJl 
commerce  of  the  river  than  any  other  possible  at  the  same  cost  To 
place  it  beyond  danger  of  suspension  the  appropriation  for  it  should  be 
continuous.  The  recommendation  of  last  year  that  this  be  donete 
renewed. 
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Money  statement 

t 

Jaly  1, 1893,  balance  unexpended $50,  000. 00 

June  30,  1894,  amount  expended  during  fiscal  year 45, 483. 59 

July  1,  1894,  balance  unexpended 4, 516. 41 

July  1,  1894,  outstanding  liabilities $3,390.19 

July  1,  1894,  amount  covered  by  uncompleted  contracts 1, 126.22 

4, 516. 41 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    50, 000. 00 
{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


A  A  3. 


SXAMINATION  OP  MISSOURI  RIVER  BETWEEN  THREE  FORKS  AND  CAN- 
YON FERRY,  MONTANA,  TO  DETERMINE  AVAILABILITY  OF  WATER 
POWER. 

[Printed  in  Hoti^e  Ex.  Doc.  No.  96,  Fifty-third  Congress,  second  session.] 

United  States  Engineer  Office, 

SioiLX  Cityj  Iowa,  January  J2J2, 1894, 

Gbneral:  I  have  the  honor  to  make  the  following  report  of  the 

examination  of  Missouri  River  from  Three  Forks  to  Canyon  Ferry, 

Mont.,  with  a  view  of  determining  at  what  points,  if  any,  use  might  be 

made  of  water  power  for  manufacturing  or  other  purposes  without 

unreasonably  impairing  the  navigability  of  that  portion  of  said  river. 

This  examination  was  ordered  by  the  river  and  harbor  act  approved 

July  13, 1892.    A  sum  of  $2,500  was  especially  appropriated  for  the 

^ork,  which  was  not  classed  as  a  preliminary  examination. 

The  Missouri  River  is  formed  by  the  confluence  of  the  Jefferson,  the 
Madison,  and  later  the  Gallatin  rivers,  which  come  together  near  the 
towns  of  Three  Forks  and  Gallatin  City.  The  Northern  Pacific  Rail- 
way strikes  the  river  at  the  mouth  of  the  Gallatin,  5  miles  below  the 
town  of  Three  Forks,  and  Ibllows  the  right  bank  for  41  miles  to  Town- 
send,  where  it  crosses  and  leaves  the  valley.  For  about  80  miles  below 
Towusend  there  is  no  railroad  along  the  river.  From  Three  Forks  to 
Canyon  Ferry  the  distance  along  the  channel  is  81  miles. 

The  river  is  from  250  to  600  feet  wide,  with  clear  water,  gravelly  or 
^^Hsky  bed,  and  fairly  stable  banks  in  the  bottom  land.  For  a  consider- 
*l>le  part  of  the  whole  distance  the  flow  is  through  rocky  canyons,  with 
^^t  little  bench  between  the  bluff  and  the  water's  edge.  The  fall  is 
Very  great,  averaging  4.8  feet  to  the  mile,  and  is  located  principally  at 
apples  which  separate  pools  where  the  surface  is  nearly  level.  In  the 
^J>ol8  the  depth  is  considerable,  reaching  25  feet  at  low  water  in  places. 
^li  the  ripples  the  depth  is  very  small;  a  boat  drawing  18  inches  could 
^otfind  a  natural  channel  of  sufficient  depth  to  permit  passage  at  low 
^ater.    There  is  no  navigation  on  this  i)art  of  the  river. 

The  discharge  is  about  3,300  cubic  feet  per  second  at  low  water,  and 
^e  rise  from  low  to  high  water  level  about  8  feet. 

The  portion  of  the  river  included  within  the  limits  named  had  been 
•ttrveyed  in  1890  under  direction  of  the  Missouri  River  Commission. 
The  project  for  the  present  examination  contemplated  the  selection,  by 
stady  of  the  commission's  maps  and  by  preliminary  reconnoissance,  of 
those  points  which  should  seem  most  suitable  for  the  purx)08e  named, 
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and  to  make  detailed  surveys  of  tbe  sites  thus  selected,  determining, 
as  far  as  practicable,  the  character  of  the  foundation. 

The  work  was  under  charge  of  Capt.  0.  F.  Powell,  Corps  of  Engineers, 
until  April  27, 1893;  on  that  date  it  was  transferred  to  me,  in  accord- 
ance with  General  Orders  No.  86,  series  of  1893,  from  the  headquarters 
of  the  Army. 

In  October,  1892,  a  preliminary  reconuoissance  was  made  by  the 
officer  in  charge,  and  certain  points  selected  for  detailed  examiuatioa. 
Before  making  the  reconuoissance  notices  were  displayed  in  the  post- 
offices  contiguous  to  the  stretch  of  river,  and  letters  were  sent  to  per- 
sons who  might  be  interested  in  the  matter,  asking  information  aa  to 
desirable  or  available  sites  for  dams.  No  answers  were  received  recom- 
mendiDg  any  place  within  the  limits  set  by  the  act. 

In  July,  1893,  the  maps  of  the  survey  of  1890  were  examined 
traced  and  the  places  selected  for  the  detailed  surveys.  The 
chosen  were  those  which  seemed  to  offer  facilities  for  the  constrnctioa 
of  a  short,  high  dam  with  good  natural  abutments,  to  give  opportu- 
nity for  the  construction  of  a  lateral  canal  with  lock  for  passage  of 
boats,  and  to  be  located  where  the  backwater  would  inflict  the  least 
possible  injury. 

On  August  30  a  party  under  charge  of  Mr.  E.  D.  Vincent,  assistant 
engineer,  was  sent  to  ThVee  Forks  and  proceeded  down  the  river  in  a 
skiffs,  stopping  at  the  points  selected,  and  making  detailed  surveys 
connected  with  the  secondary  triangulation  stations  and  the  bench 
marks  of  the  survey  of  1890.  Maps  of  these  surveys  are  herewith, 
marked  sheets  1,  2,  3,  4,  and  5. 

Seven  places  were  found  which  fulfill  to  a  reasonable  extent  the  nee 
essary  requirements.  These  are  located  on  the  accompanying  inch-mile 
Charts  Lxxxiii,  Lxxxii,  lxxxt,  of  the  survey  of  the  Missouri  Biver 
Commission. 

Site  No.  1 :  For  location  see  Map  lxxxiii  ;  for  local  survey  see  sheet 
1  of  inclosures. 

This  location  is  at  Eagle  Bock,  6  miles  below  the  mouth  of  the  Gal- 
latin Eiver. 

It  is  in  section  23,  township  3  north,  range  2  east  of  the  Montana 
principal  meridian,  belonging  to  the  Northern  Pacific  Land  Company 
by  the  terms  of  the  charter  of  the  railroad.  The  river  here  is  550  feet 
wide. 

The  rock  crops  out  on  the  right  bank' in  a  steep  limestone  bluff,  g>^ 
ing  a  good  natural  abutment.  The  ledge  dips  downward,  crossing  the 
stream,  and  is  overlaid  with  gravel  and  clay.  On  the  left  bank  the 
ground  is  gravelly  and  rises  more  gradually. 

At  the  site  the  level  of  the  railroad  track  is  19.(5  feet  above  low  water, 
and  the  grade  rises  upstream.  The  pool  above  the  dam  could  be  raised 
16  feet  above  tbe  stage  of  the  survey,  or  17.4  feet  above  low  water  with 
out  danger  to  the  track. 

The  flood  line  of  such  a  pool  would  extend  3  miles  upstream  and 
would  embrace  34  acres  outside  the  banks.  Of  this  land  12  acres 
belong  to  the  Northern  Pacific  Land  Company  and  the  remainder  is 
still  unentered.    There  are  no  settlers  on  any  of  the  land  affected. 

The  dam  to  give  the  proposed  difference  in  level  would  be  1,450  feeli 
long.  To  get  a  rock  foundation  for  the  whole  length  would  be  expe^* 
sive  and  difficult.  About  6,500  horse  i)ower  would  be  developed  »t 
low  water. 

The  weir  for  passage  of  the  flood  water  should  extend  from  the  rigW 
abutment.  The  lateral  canal  and  lock  for  passage  of  vessels  should 
h^  ne&T  the  left  abutment. 
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Additional  dam  site  No.  1 :  An  alternative  location  is  shown  on  the 
ne  map,  viz,  sheet  1  of  the  local  surveys.  It  is  located  2,600  feet 
*ther  upstream,  but  is  on  the  same  property.  A  dam  here  would 
shorter  than  at  the  lower  site,  but  a  similar  difficulty  in  the  founda- 
u  would  probably  be  found.  The  pool  level  allowable  without  dan- 
r  to  the  track  is  14.4  feet  above  the  stage  of  the  survey,  or  15.6  feet 
ove  the  low  water.  This  lift  would  develop  6,800  horse  power  at 
If  water,  with  a  dam  675  feet  long. 

In  this  case  the  wasteweir  should  be  next  the  left  abutment  and  the 
beral  canal  next  the  right.    The  area  flooded  outside  the  banks  is  25 
res,  located  principally  on  lands  still  open  for  entry. 
Dam  site  No.  2:  For  location,  see  inch- mile  Map  lxxxiii.    For  local 
irvey,  see  sheet  2  of  inclosures. 

This  site  is  19  miles  below  the  mouth  of  the  Gallatin  Biver,  and  is 
)arly  51  miles  from  Helena,  on  the  Northern  Pacific  Railroad,  the 
:aet  position  of  the  cross  section  taken  being  715  feet  downstream 
)m  the  fifty-first  milepost  on  the  railroad. 

It  is  on  land  as  yet  unsurveyed.  After  subdivision  it  will  be  in  sec- 
m  11,  township  4  north,  range  2  east  of  the  Montana  principal  merid- 
1,  and  will  belong  to  the  Northern  Pacific  Land  Company  by  the 
rms  of  the  railroad  charter. 

On  the  left  bank  the  blufl:'  comes  close  to  the  water's  edge;  on  the 
^bt  bank  it  is  separated  from  the  river  by  a  bench  of  about  200  feet, 
ider  the  bed  of  the  stream  rock  is  found  overlaid  by  4  to  9  feet  of 
nd  and  gravel.    The  river  is  370  feet  wide. 

To  carry  the  dam  from  the  rock  abutment  on  the  left  to  high  ground 
the  right  bank  will  require  a  length  of  750  feet.  The  wasteweir 
ould  be  next  the  left  abutment,  and  the  lateral  canal  and  lock  should 
>  cut  through  the  bench  between  the  railroad  track  and  the  present 
iter's  edge. 

A  lift  of  17.8  feet  above  the  stage  of  the  survey,  or  of  19.2  above 
Br  water,  would  bring  the  level  of  the  lower  pool  within  3  feet  of  the 
kBe  of  the  rail  of  the  road,  but  would  flood  the  track  to  a  depth  of 
^  feet  at  a  depression  about  half  a  mile  above.  To  make  this  site 
ailable  the  lift  must  be  reduced  to  14.4  feet  above  low  water  or  the 
ack  must  be  raised  at  the  depression.  This  latter  work  would  cost 
Lt  little  and  is  preferable  to  reducing  the  lift  nearly  5  feet.  The  dif- 
cence  in  level  of  19.2  feet  would  develop  about  7,200  horse  power  at 
^  water.  With  the  above  lift  the  flood  line  would  extend  3J  miles 
f stream.  Thirty- two  acres  of  land  would  be  flooded.  All  this  is 
ill  unentered,  with  the  excej)tion  of  the  right  of  way,  400  feet  wide, 
the  Northern  Pacific  Railroad. 

Dam  site  No.  3:  For  location,  see  inch  mile  Map  lxxxiii;  for  local 
I'vey,  see  sheet  No.  3  of  inclosures. 

This  is  located  20.75  miles  below  the  mouth  of  the  Gallatin  River 
id  49.4  miles  from  Helena,  on  the  Northern  Pacific  Railroad,  the 
act  location  of  the  section  sounded  being  3,225  feet  downstream  of 
©  railroad  post  marking  50  miles  from  Helena.  It  is  on  unsurveyed 
tid,  which,  if  sectionized,  would  fall  principally  in  section  1,  township 
^orth,  range  2  east  of  the  Montana  principal  meridian,  and  would 
long  to  the  Northern  Pacific  Land  Company  by  the  grant  to  theraQ- 
ad  from  the  United  States. 

On  the  left  bank  the  rock  in  place  extends  to  the  water's  edge  and 
Bs  under  the  river  bed,  overlaid  with  from  2  to  10  feet  of  broken 
ck  and  gravel.  On  the  right  bank  the  rise  is  gradual,  being  about 
feet  above  low  water  at  a  point  200  feet  back  from  the  river,  and 
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the  underlying  rock  being  at  a  depth  greater  than  25  feet  from  the  sur- 
face of  the  bench. 

To  place  the  level  of  the  upper  pool  18.8  feet  above  low  water  will 
develop  abont  7,000  horse  power  at  low  water,  and  will  not  endanger 
the  railroad,  the  flood  line  being  3  feet  below  the  lowest  point  of  the 
base  of  the  rail.  The  river  here  is  275  feet  wide.  The  dam  should  be 
440  feet  long.  The  weir  for  the  waste  water  should  extend  from  the 
left  or  rocky  abutment.  A  lateral  canal  and  lock  pit  might  he  eica 
vated  through  the  bench  on  Che  right  bank.  The  area  flooded  by  the 
backwater  comprises  28  acres,  which  is  all  still  unentered,  with  the 
exceptions  of  the  right  of  way  of  the  railroad  and  a  private  placer 
claim. 

Dam  site  !No.  4:  For  location,  see  inch-mile  Map  Lxxxiii;  for  local 
survey,  see  sheet  3  of  inclosures. 

This  site  is  located  21  miles  below  the  mouth  of  the  Gallatin  BiTer, 
and  is  48.0  miles  by  rail  from  Helena.  The  exact  location  of  the  section 
sounded  is  535  feet  downstream  from  the  railroad  post  marking  49 
miles  from  Helena.  It  is  in  the  upper  end  of  the  canyon  next  above 
Toston,  and  occupies  land  as  yet  unsurveyed.  After  sectionizing  it 
will  fall  in  section  7^  township  4  north,  range  3  east  of  the  Montana 
principal  meridian,  and  will  belong  to  the  l^orthem  Pacific  Land  Com- 
pany.   The  river  here  is  325  feet  wide. 

Bock  in  place  is  available  for  both  abutments  and  for  the  foundation 
at  a  probable  depth  of  about  10  feet  below  the  low-water  plane.  The 
dam  would  be  650  feet  long.  The  weir  should  be  next  the  right  bank. 
The  canal  and  lock  pit  should  be  excavated  in.  the  stratum  overlying 
the  rock  on  the  right  bank. 

A  pool  level  16.2  feet  above  the  stage  of  the  survey,  or  17.8  feet  above 
law  water,  would  not  approach  the  l>ase  of  the  rail  of  the  Northern 
Pacific  Railroad  within  less  than  3  feet.  This  lift  would  develop  6,b75 
horse  power  at  low  water.  The  backwater  would  extend  2J  miles 
upstream,  and  would  flood  14  acres  of  unoccupied  land,  as  well  as  a 
private  placer  claim. 
*  The  lift  could  be  increased  to  26  feet  without  materially  increaang 
the  flooded  area  were  it  not  for  the  low  level  of  the  Northern  Pacific 
Bailroad  track. 

Dam  site  No.  5:  For  location,  see  inch-mile  Map  Lxxxiii;  for  local 
survey,  see  sheet  4  of  inclosures. 

This  site  is  located  22.5  miles  below  the  mouth  of  the  Gallatin  Rivw 
and  opposite  the  Northern  Pacific  Railroad  post  marking  47  miles  from 
Helena.  It  is  on  unsurveyed  land.  After  sectionizing  it  will  M  in 
section  6,  township  4  north,  range  3  east  of  the  Montana  principal 
meridian. 

The  actual  site  of  the  dam  is  occupied  on  the  right  bank  by  railroad^s 
right  of  way  and  on  the  left  bank  by  a  private  placer  claim.  Tbe 
river  here  is  280  feet  wide,  and  the  rock  in  place  is  available  for  the 
foundation  and  the  left  abutment.  To  get  a  rock  abutment  on  the 
right  bank  the  dam  would  have  to  cross  the  railroad. 

If  tlie  level  of  the  upper  pool  were  placed  19  feet  above  the  stage  rf 
the  survey,  or  20.0  feet  above  low  water,  the  railroad  would  not  be 
endangered,  a^  the  base  of  the  rail  at  its  lowest  point  would  be  3  feet 
above  the  water.  The  land  overflowed  would  be  small  in  area,  but  the 
damage  inflicted  upon  mining  claims  would  be  considerable,  and  part 
of  an  irrigation  ditch  would  be  flooded. 

The  dam  here  would  be  550  feet  long,  and  the  lift  of  20.6  feet  would 
fc^  develop  7,725  horse  power.    Great  increase  of  power  with  small  incie«8« 
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damage  by  backwater  might  be  obtained  here  if  the  track  of  the 
ihroad  were  at  a  high  level.  The  weir  should  be  next  the  left  abut- 
mt  and  the  lateral  canal  and  lock  should  be  placed  in  the  bench  on 
e  right. 

Dam  site^No.  6:  For  location,  see  inch-mile  MapLXXXi;  for  local  sur- 
ty,  see  sheet  5  of  inclosures. 

This  is  located  at  Canyon  Ferry,  76.5  miles  below  the  mouth  of  the 
allatin  Eiver.  It  is  33  miles  below  the  point  at  which  the  railroad 
aves  the  valley,  and  is  18  mUes  by  wagon  road  from  Helena.  The 
nd  on  wliich  it  falls  is  in  section  10,  township  10  north,  range  1  west 
*  the  Montana  principal  meridian,  and  is  held  in  the  name  of  Court 
heriff. 

The  river  here  is  260  feet  wide  and  rock  in  place  is  available  for 
>th  abutments,  with  but  little  extra  length.  To  reach  the  bed  rock 
r  the  foundation  would  probably  require  considerable  excavation. 
Any  useful  lift  here  is  bound  to  cause  expensive  damage  by  the  back- 
biter. It  is,  however,  not  practicable  to  go  much  farther  down  the 
nyon  for  a  site  without  coming  within  the  limits  of  the  pool  of  the 
m  proposed  by  the  Missouri  River  Power  Company  at  Stubbs  Ferry, 
miles  below.  Work  has  already  been  begun  on  the  accessories  of 
e  latter  dam. 

A.  lift  of  30  feet  above  the  stage  of  the  survey,  or  31.6  feet  above  low 
Iter,  would  give  a  backwater  extending  7  miles  upstream  and  flood- 
^  2,800  acres  of  land  owned  by  private  parties.  The  dam  would  be 
D  feet  long  and  would  develop  11,850  horse  power  at  low  water. 
A.  lift  of  18  feet  above  the  stage  of  the  survey,  or  of  19.6  feet  above 
^  water,  wonld  give  backwater  flooding  1;820  acres  owned  by  pri- 
te  parties,  and  extending  5^  miles  upstream.  The  dam  would  be 
out  380  feet  long  and  would  develop  7,360  horse  power.  In  either 
^  the  weir  should  be  next  the  left  abutment  and  the  lateral  canal 
d  lock  next  the  right  abutment. 

Pive  of  the  sites  described  above  are  found  on  that  portion  of  the 
er  which  is  paralleled  by  the  Northern  Pacific  Eailroad.  It  would 
impossible  to  construct  a  dam  at  any  of  these  which  would  not  at 
site  intrench  upon  the  right  of  way  of  the  road,  which  extends  for 
>  feet  on  each  side  of  the  middle  line  of  the  track, 
the  sites  numbered  2,  3,  4,  and  5  are  located  close  together,  the  three 
^t  named  being  in  the  same  canyon  above  Toston.  They  are  to  a 
'tain  extent  alternative.  With  the  lifts  mentioned  only  two  of  them 
lid  be  occupied,  as  the  dam  at  No.  5  would  back  the  water  beyond 
i  site  numbered  3,  while  No.  4  floods  beyond  No.  2. 
The  configuration  of  the  ground  at  the  sites  in  this  canyon  is  such 
it  the  lifts  could  be  considerably  iucreB.sed  without  proportional 
pense  for  construction  and  for  damage,  if  an  arrangement  could  be 
Lde  with  the  Northern  Pacific  Kailroad  by  which  the  track  of  the 
ter  should  be  raised  above  the  flood  line. 

Per  facility  and  economy  of  construction  the  site  numbered  4  pos- 
i8es  the  greatest  advantages.  A  dam  at  site  No.  6,  being  nearer 
■'lena,  might  be  more  of  a  success  commercially.  It  would,  however, 
ve  to  compete  with  the  dam  now  projected  at  Stubbs  Ferry,  upon 
dch  operations  have  already  begun,  and  which  is  6  miles  nearer  the 

y. 

The  act  requires  that  the  sites  selected  should  be  so  located  as  not 

unreasonably  impair  the  navigability  of  the  river.    A  dam  any- 

lere  must  be  an  efiectual  bar  to  navigation  unless  provided  with  a 

k  or  some  substitute  for  the  passage  of  boats.    While  there  is  no 
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commerce  at  present  on  this  stretch  of  river,  yet  it  has  been  reported 
as  navigable  and  coald  probably  be  made  available  for  boats  drawing 
30  inches  were  there  a  demand  commensurate  witli  the  cost.    It  is, 
therefore,  desirable  to  preserve  the  possibility  of  future  improvement, 
and  with  this  end  in  view  to  require  that  all  pro])osed  dams  shall  be 
located  and  constructed  in  accordance  with  plans  approved  by  the 
Secretary  of  War,  and  in  the  selec'tion  of  the  location  to  insist  upon 
provision  for  a  lateral  canal.    The  construction  of  the  latter  may  well 
be  left  to  the  United  States,  but  the  right  of  way  should  be  secaredin 
the  act  authorizing  the  work. 

The  sites  located  by  the  present  examination  have  a  sufficient  bench 
on  the  one  side  or  the  other  to  permit  such  construction. 

Of  the  sum   of  $2,500,  appropriated   for  this   examination,  there 
remains,  after  completion  of  the  work^  an  available  balance  of  $754.(12. 

The  report  of  ]\Ir.  E,  D.Vincent,  assistant  engineer,  who  was  in 
charge  of  the  local  surveys,  is  appended. 

Inch-mile  maps  Nos.  lxxxi,  lxxxii,  and  lxxxiii,  and  sheets  1,2,3, 
4,  and  5,  showing  the  local  surveys,  are  transmitted  separately.* 
Very  resi)ectfully,  your  obedient  servant, 

H.  F.  Hodges, 
Captain^  Corps  of  Engineer. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A, 


REPORT  OF  MR.    EDWIN   I).    VINCENT,   ASSISTANT   ENGINEKR. 

Siorx  City,  Iowa,  Jantiary  19, 1894- 

Captain:  I  have  the  honor  to  submit  to  you  the  following  report  of  my  exaniiij' 
tions  made  during  the  months  of  September,  October,  and  November  last  of  the 
Missouri  River  between  Jhree  Forks,  Mont,  (near  its  hea<l),  and  Canyon  Ferry, 
covering  a  distance  of  some  81  miles  downstream,  the  investigations  beiuKtocUttf* 
mine  and  locate  such  places  on  this  reach  of  river  as  would  be  favorable  for  ^^ 
coustrnction  of  dams,  the  purpose  being  to  create  water  power  for  geuenitiDg  el«^ 
tricity. 

This  portion  of  the  river  is  a  clear,  rapid  stream.  The  width  varies  from  2S0  w 
600  feet,  the  depth  I'rom  2^  to  25  feet,  and  the  slope  from  2|  to  7  feet  )ier  mile. 

The  voldme  of  the  discharge  at  extreme  low  water  is  3,300  cubic  feet  per  »econ<» 
and  4,015  cubic  feet  at  mean  water.  . 

The  sites  selected  are  at  places  where  the  valley  is  narrow,  the  banks  stable,  »b'* 
where  the  solid  rock  appears  on  one  or  both  sides  of  the  stream.  . 

The  surveys  are  connected  with  the  secondary  triangulatioii  stations  establish 
by  the  Missouri  River  Commission,  and  also  with  the  established  (iovernmcDtJ^J' 
tion  corners  wherever  the  examined  site  comes  within  a  subdivided  district.  '^ 
elevations  r.re  based  on  the  sea-level  datum. 

In  cross-sectioning  the  valley  at  the  proposed  sites,  elevations  were  taken  atinttf* 
vals  of  100  feet  with  such  intermediate  readings  as  were  necessary  to  intlicate tw 
true  contour  of  the  ground.  Soundings  across  the  river  channel  were  taken  ^^^^^ 
feet.  In  all  cases  the  proposed  locations  contemplate  the  construction  of  a  Ui^ 
canal,  and  lock  to  pass  boats. 

The  sites  are  numbered  consecutively  from  1  to  6,  beginning  at  the  head  of  ^''* 
river;  plats  and  profiles  of  each  accompany  this  report. 

The  plats  show  the  position  of  the  proposed  dams  with  relation  to  tho  triang"'*" 
tion  stations,  and  to  the  Government  section  corners  wherever  the  latter  occur ;^" 
location  of  the  Northern  Pacific  Railroad,  the  areas  covered  by  the  backwater  fr^ 
the  intended  lifts,  and  the  names  of  the  propertyowners,  if  any,  of  thelandsaffp^"**^^* 

The  profiles  show  the  cross-section  of  the  river  at  the  sites  examined,  thechftf*^ 
ter  of  its  bottom  and  ad^jacent  sides,  and  the  calculated  lifts,  with  their  relation*" 

*  N(»t  reprinted;  printed   in  Housd  Ex.  Doc.  No.  96,  Fifty-third  Congress, 
session. 
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it  water  surface  and  to  the  base  of  rail  of  the  Northern  Pacific  Railroad 
8  track,  wherever  its  consideration  is  involved. 

klso  accompanies  this  report  a  profile*  of  the  Northern  Pacific  Railroad 
he  series  of  canyons  next  above  Toston ;  it  represents  the  dam  sites  No. 
d  5  and  their  respective  lifts  and  flood  lines  with  their  relation  to  each 
;he  base  of  rail  ef  the  railroad  track  and  to  the  present  water  surface  of 
3.  The  stations  and  mile  posts  on  the  railroad  are  also  recorded,  and,  by 
ot  only  can  the  sites  already  examined  be  readily  relocated  on  the  ground, 
Bach  of  river  can  be  studied  with  reference  to  a  dam  construction  at  any 

I  also  shown  on  this  profile  a  suggested  raise  of  the  railroad  track,  extend- 
from  the  dam  sites  Nob.  4  and  5,  whereby  the  lift  at  these  places  might  be 
iter,  and  the  horse  power  of  the  stream  increased.  This  idea  is  referred  to 
he  detailed  descriptions  of  the  sites  that  follow. 
1  is  located  upon  Northern  Pacific  Land  Company's  property  at  Eagle 
iles  below  the  head  of  the  river;  it  is  upon  section  23,  township  3  north, 
ist  of  the  Montana  principal  meridian. 

ock  is  a  limestone  cliff  30  feet  high  on  the  right  bank  of  the  stream:  it 
stly  from  the  water,  and  therefore  ofiers  a  very  suitable  abutment  for  tnat 

0  river. 

k  can  be  traced  under  the  stream  for  60  feet,  where  it  is  lost  by  being  over- 
a  deposit  of  sand  and  gravel :  this  latter  composes  the  bed  for  the  remain- 

1  way  across  the  stream  (550  feet). 

le  edge  of  water  on  the  left  bank  to  the  rising  ground  (700  feet)  the  mate- 
rs or  loam,  with  gravel  underneath  at  a  depth  of  6  feet.  The  rising  ground 
I  deposit. 

constructed  at  this  point  would  be  1,450  feet  long  and  the  proposed  lift  16 
*  *  The  lift  would  rise  within  2.2  feet  of  the  base  of  rail  or  the  North- 
10  Railroad  opposite  the  dam  site;  this  would  be  the  closest  relation 
he  two,  the  track  being  on  a  continuous  up  grade.  * 

d  line  would  extend  3  miles  upstream,  and  the  area  of  the  land  covered 
e  river  channel  proper  would  be  34  acres,  12  acres  belonging  to  the  North- 
is  Land  Company,  and  22  acres  to  the  Government.  There  are  no  actual 
M)n  this  land  to  be  afl!'ected. 

mination  marked  as  extra  site  on  the  map  is  upon  the  same  property  and 
section  as  site  No.  1,  and  is  located  2,600  feet  above  the  latter, 
^rial  from  the  railroad  track  325  feet  to  the  water's  edge  is  clay  or  loam, 
sture  of  gravel ;  the  river  channel. proper  3(X)  feet  across  is  sand  and  gravel 
t  back  f^om  the  water's  edge  on  the  left  bank  a  limestone  cliff  rises  nearly 
the  material  between  the  clifif  and  the  water's  edge  is  clay  and  broken 
e  proposed  lift  is  14.4  feet.     •     •     • 

d  line  would  rise  within  3  feet  of  the  base  of  rail  of  the  railroad  opposite 
ite ;  it  would  extend  2^  miles  upstream  and  would  inundate  25  acres  of  land 
le  river  channel  proper ;  the  area  submerged  would  be  comparatively  the 
lat  covered  by  the  flood  from  dam  site  No.  1. 
atcst  depth  of  water  at  this  examination  was  12.5  feet. 
»t  this  point  would  be  675  feet  in  length.  This  location  will  admit  of  a 
onstruction  than  at  site  No«  1,  although  the  permitted  lift  would  not  be 

3  is  located  3,700  feet  below  Painted  Rock  Station,  on  the  Northern  Pacific 
it  is  upon  unsurveyed  territory,  but  should  the  land  be  subdivided  it  will 
section  11,  township  4  north,  range  2  east  of  the  Montana  principal  merid- 
1  would  belong  to  the  Northern  Pacific  Land  Company,  their  grant  from 
Grovemmcnt  givine  them  every  odd  section  through  subdivided  territory, 
serial  on  the  right  bank  is  clay  mixed  with  bowlders  and  extends  from  the 
!eet  to  the  water's  edge ;  the  bed  of  the  river  (370  feet  across)  is  sand  and 
'ering  the  bed  rock  to  a  depth  of  from  4  to  9  feet:  100  feet  back  from  the 

Si  on  the  left  bank  the  solid  rock  is  met  with,  wnich  rises  nearly  vertical 
^  t  of  150  feet ;  the  material  between  the  water's  edge  and  the  clift'  is  clay 
n  rock. 

it  this  point  would  be  750  feet  long,  it  being  necessary  to  carry  the  con- 
from  the  0113"  on  the  left  bank  up  and  through  the  railroad  embankment 
ht  to  the  rising  ground  beyond. 

littod  lift  of  17.?  feet  *  •  *  ^ould  rise  within  3  feet  of  the  base  of  the 
)  Northern  Pacific  Railroad,  and  2,000  feet  back  would  flood  the  track  to  a 
1.8  feet  for  a  distance  of  1,670  feet;  this  is  at  a  place  where  the  railroad 
old  bed  of  the  river;  it  would  not,  however,  be  a  serious  matter,  as  the 
d  be  raised  along  that  distance  at  a  small  cost. 

*  Not  forwarded. 
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The  flood  line  would  extend  3^  miles  npstream,  and  wonld  flood  32  acres  of  land 
which,  at  present,  belongs  to  the  Government,  wilii  the  exception  of  the  regular rigkt 
of  way  of  400  feet  owned  by  the  railroad  company.  Theoatoroppingof  rockattius 
place  IB  a  badly  shattered  granite ;  this  defect  wonld  probably  disapxiear  with.exca- 
vation. 

Site  No.  3  is  located  2^  miles  above  Painted  Rock  Station,  on  the  Northern  Pacific 
Railroad,  and  49^  miles  by  rail  from  Helena;  it  is  at  present  npon  nnaurvejed  terri- 
tory. Should  Ihe  land  be  sectionizod  it  wonld  come  within  section  1,  townthipi 
north,  range  2  east  of  the  Montana  principal  meridian,  which  would  belong  to  tlM 
Northern  Pacific  Land  Company. 

The  material  on  the  right  bank  from  the  railroad,  265  feet  to  the  water's  edge,  ia  a 
clay  or  Joam  mixed  with  gravel ;  the  river  chairnel  proper,  275  feet,  is  loose  rock  and 
gravel,  which  covers  the  bed  rock  to  a  depth  of  from  2  to  10  feet.  At  the  leit  bank 
the  rock  rises  directly  from  the  water  to  the  height  of  25  feet;  it  then  breaks  and 
joins  the  main  cliff  30  feet  back,  which  rises  nearly  vertical  150  feet.  The  rock  is  of 
volcanic  origin  and  is  of  poor  quality,  being  badly  disintegrated  along  the  expowd 
face  of  the  clift'. 

Investigations  along  the  right  bank  adjacent  to  the  railroad  for  a  depth  of  25  feet 
expose  no  rock  foundation,  and  in  all  probability  none  would  be  found  short  of  a 
level  with  the  bed  of  the  stream. 

The  total  length  of  a  dam  at  this  site  wonld  be  440  feet.  The  proposed  lift  of  17.2 
feet  •  *  *  would  rise  within  8.4  feet  of  the  base  of  rail  of  the  Northeru  Pacific 
Railroad  opposite  the  dam  site  and  1  mile  above,  and  would  come  within  3  feet  of 
the  base  of  rail  in  consequence  of  the  grade  of  the  track  lowering  upstreaui.  The 
flood  line  would  extend  back  3  miles  and  would  cover  28  acres  of  land  outside  the 
river  channel.  This  land  belongs  to  the  U.  S.  Government,  with  the  exception  of  tb« 
railroad  company's  right  of  way  and  a  placer  claim  owned  by  Jacob  Feistae.  This 
claim,  as  shown  on  the  plat  with  reference  to  the  dam  site,  is  situated  between  the 
Nojthem  Pacific  Railroad  Company's  right  of  way  and  the  low- water  edge  of  tlu 
stream;  it  extends  along  the  river  ttont  ror  a  distance  of  1,300  feet.  The  propoead 
flood  line  from  this  site  wonld  extend  back  and  beyond  site  No.  2,  located  2  miles  up 
the  river. 

Site  No.  4  is  located  at  the  south  end  of  the  canyon  next  above  Toston,  and  is48i 
miles  by  rail  from  Helena.  It  is  upon  unsurveyed  territory;  should  the  land  be  sob- 
divided  it  would  fall  upon  section  7,  township  4  north,  range  3  east  of  the  Montana 
principal  meridian,  which  would  be  owned  by  the  Northern  Paciflc  Land  Compaoy. 

The  right  bank  from  the  railroad  track  60  feet  to  the  water's  edge  is  rock  in  place; 
this  rock  can  be  traced  under  the  stream  for  a  distance  of  125  feet  to  where  it  laoor- 
ered  by  a  deposit  of  loose  rock  and  gravel,  which  composes  the  bed  for  200  feet,  the 
remainder  of  the  way  across :  from  the  water's  edge  on  the  left  bank  to  the  cliif  ^ 
feet  distant,  the  material  is  ciav  and  broken  rock.  The  oliflf  on  this  side  at  the  sur* 
veyed  site  has  a  20- foot  vertical  face.  A  dam  at  this  point  would  be  650  feet  long' 
The  rock  at  this  site  is  a  fine  quality  of  quartzite. 

The  lift  of  16.2  feet  would  rise  3  feet  below  the  base  of  rail  of  the  Northern  Pacific 
Railroad;  this  would  be  the  closest  relation  between  the  two,  the  track  being  on  lo 
up  grade.  The  flood  line  wonld  extend  2|  miles  upstream,  and  would  conflict  witb 
dam  sites  Nos.  2  and  3 ;  it  would  cover  14  acres  of  Government  land  and  would  alio 
affect  Jacob  Feishe's  placer  claim,  mentioned  in  the  description  of  site  No.  3. 
*  «  *  *  «  *  ^ 

This  site  possesses  the  best  natural  advantages  for  the  construction  of  a  dam  of 
any  of  the  six  examiued ;  although  the  lift  is  not  as  great  as  at  the  other  side  and 
the  distance  across  the  opening  greater  than  at  some  of  them,  it  has  the  advantage 
of  rock  in  place  not  only  for  the  foundation  of  the  dam  but  for  both  abutments.  1> 
was  impossible  with  the  appliances  at  hand  to  penetrate  the  debris  and  broken ro<^ 
on  the  left  bank  to  determine  the  depth  to  a  solid  foundation,  but  it  is  hardly  pfo^ 
able  that  it  would  be  farther  down  than  to  a  level  with  the  lowest  point  in  the  bed 
of  the  stream;  in  that  case  the  greatest  depth  to  bed  rock  woula  be  30  feet.  1^ 
arrangements  could  be  made  with  the  Northern  Pacific  Railroad  Company  whereby 
their  track  could  be  raised  9  feet  above  it«  present  level  at  this  site,  as  shown  and 
suggested  on  the  accompanying  profile,  the  lift  could  be  increased  to  k5  feet. 
This  would  necessitate  the  raising  of  the  track  over  a  distance  of  12,000  feet  to  ui« 
average  height  of  4  feet.  The  area  covered  by  the  increased  lift  would  be  coBip«r*' 
tively  little  more  than  from  a  16- foot  head  and  the  increase  of  damage  aside  fro"* 
that  sustained  by  the  railroad  company's  property  would  be  nothing. 

Site  No.  5  is  located  at  the  north  end  of  the  canyon,  3  miles  above  Toston,  on  tJie 
Northern  Pacific  Railroad,  and  is  47  miles  by  rail  from  Helena.  This  place  offers* 
very  suitable  location  for  a  dam;  it  is  npon  unsurveyed  territory,  but  the  site" 

S resent  is  occupied  on  the  right  bank  by  the  right  of  way  of  the  Northem  Pacini 
ailroad,  they  having  200  feet  each  side  of  the  center  line  of  the  track,  and  the  I^>* 
bank  is  taken  up  and  recorded  by  Frank  Belden  as  a  Placer  claim.    Should  the  Und 
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Tided  this  location  wonld  come  within  section  6>  township  4  north,  range  3 
le  Montana  principal  meridian.  The  right  bank  from  the  railroad,  200  feet 
iter's  edge,  is  clay  mixed  with  gravel ;  the  bed  of  the  river,  280  feet  across, 
}ck,  covered  for  the  first  150  &t  with  loose  rock  and  gravel  to  a  depth 
:  to  5  feet ;  the  remainder  of  the  way  over  the  solid  rock  is  clear  of  debris, 
exception  of  isolated  bowlders. 

ff  rises  vertical  30  feet  back  from  the  water*s  edge  on  the  left  bank ;  it  is  a 
qnality  of  qnartzite,  the  same  formation  as  the  rock  at  site  No.  4.  The 
i  this  vicinity  is  broken  np  in  a  series  of  rapids,  the  most  pronounced  of  any 
iSLch  of  river;  the  slope  from  the  site  is  7  feet  for  the  first  mile  above,  and 
•f  the  stream  is  strewn  with  large  rocks  and  bowlders.  The  rock  is  of  very 
character,  the  rnsh  of  water  seeming  to  have  had  but  little  eifect  upon  it,  for 
ion  of  the  river  bears  the  same  characteristics  now  as  those  described  by 
d  Clarke  at  the  time  of  their  passage  during  the  summer  of  1805. 
oposed  dam  at  this  place*  woald  be  550  feet  in  len^h,  and  with  the  admitted 
feet  *  *  *  the  flood  line  would  conflict  with  dam  sites  Nos.  3  and  4. 
vould  rise  within  3  feet  of  the  base  of  rail  of  the  railroad  track  opposite 

^ould  be  very  little  land  submerged  by  a  dam  constructed  at  this  point; 
.ges  to  be  determined  would  be^upon  Belden's  placer  claim  and  that  sus- 
r  the  Colorado  and  Montana  Hydraulic  Mining  Company,  who  own  a  mile 
lown  the  river,  extending  from  the  bluff  to  Tow-water  mark  and  located 
rence  to  the  dam,  as  shown  on  the  plat;  there  is  also  an  irrigation  ditch 
z  from  the  big  spring  down  alon^  the  right  bank  adjacent  to  the  raihroad 
Id  be  destroyed  and  would  come  into  consideration. 

night  also  be  projected  from  a  dam  at  this  site,  or  from  the  one  next  above, 
of  irrigation  whereby  the  large  valley  immediately  below,  extending  some 
lown  the  river,  could  be  reclaimed,  whereas  at  present  but  a  fraction  of 
is  under  cultivation. 

K  6  is  located  at  Canyon  Ferry,  and  is  distant  from  Helena  18  miies  by  wagon 
Is  situated  upon  the  property  of  Court  Sheriff,  in  section  10,  township  10 
nge  1  west  of  the  Montana  principal  meridian. 

right  bank  the  cliff  rises  1(X)  feet  back  from  the  water's  edge;  the  material 
is  clay  mixed  with  bowlders,  with  solid  rock  10  feet  underneath ;  across  the 
nuel  proper,  260  feet,  the  bottom  is  sand  and  gravel ;  at  the  water's  edge  on 
»ank  the  cliff  rises  on  a  slope  of  1  to  1  to  a  height  of  200  ieet.  The  greatest 
water  at  this  cross  section  is  17.2  feet.  The  distance  across  the  opening 
'  to  cliff  is  400  feet. 

*  *  •  •  «  * 

• 

)od  from  the  proposed  lift  of  30  feet  would  extend  7  miles  upstream  and 
ver  outside  the  river  channel  proper  2,800  acres  of  land  owned  by  actual 
thisamonnt  includes  the  islands  in  the  river  within  section  14,  homesteaded 
lis.  • 

nd  is  all  within  the  valley  proper  and  is  quite  valuable,  being  cultivated 
extent,  but  used  principally  for  pasturage  and  raising  hay.  *  *  *  The 
i  from  the  suggested  li^  of  18  feet  at  the  same  site  woul(\  extend  back  5^^ 
I  wonld  submerge  1,820  acres  of  land  outside  of  the  river  channel  proper. 
Titory  to  be  aflected  by  the  backwater  from  these  proposed  lifts  ia  shown 
ftps,  with  the  laud  divided  and  described  according  to  the  present  owner- 

te,  with  the  exception  of  the  large  area  that  wonld  be  covered  by  the  back- 
fers  a  very  suitable  location  for  a  dam;  the  rock,  which  is  of  a  very  fine 
f  granite,  not  only  ofiers  natural  abutments  for  both  sides  of  the  river, 
ormation  is  so  located  that  quarries  might  be  easily  opened,  whereby  the 
for  the  entire  construction  would  be  furnished  on  the  ground, 
here  no  provision  made  for  a  lateral  canal  and  lock  to  pass  boats,  a  dam 
3  constructed  300  feet  above  this  proposed  location,  whose  total  length 
)  but  230  feet. 

;h  the  kindness  of  Mr.  William  Muth,  secretary  of  the  Missouri  River 
onipany,  of  Helena,  Mont.,  I  am  enabled  to  hand  you  herewith  the  maps 
les  *"  relating  to  the  company's  intended  dam  across  the  Missouri  River  near 
'>rry :  also  the  very  complete  reports  from  their  resident  and  consulting 
i  on  the  cost  of  the  construction  of  the  dam  proper,  the  power  house,  tun- 
,  with  an  estimation  of  the  horse  power  of  the  stream  to  be  developed  from 
mded  lift  of  30  feet. 


*Not  forwarded. 


I 
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The  proposed  location  of  this  dam  is  2.6  miles  helow  Stnbba  Ferry,  the  latter 
being  12  miles  from  Helena  by  wagon  road. 

The  flood  line  from  this  dam  will  extend  7i  miles  np  the  stream,  or  within  1 
mile  of  Canyon  Ferry.  The  lands  to  be  affected  are  owned  principally  by  the  }iow6r 
company. 

Very  respectfully,  your  obedient  servant, 

Edwin  D.  Vincent, 

Assistant  Engineer. 
Capt.  H.  F.  HoDGBS, 

Corps  of  Engineers,  U,  S,  A, 


A  A  4. 


IMPROVEMENT  OF  YELLOWSTONE   RIVER,  MONTANA   AND 

NORTH   DAKOTA. 


APPROVED   PROJECT. 


• 


The  approved  project  contemplates  rock  removal  at  varioas  places 
on  the  river,  the  construction  of  closing  dams  and  wing  dams  at  points 
below  Glendive,  and  a  sarvey  of  the  river.  Operations  under  this 
project  are  now  suspended. 

APPROPRIATIONS. 

1878  (allotment  for  Bnrvey  from  appropriationB  for  examinations  and  snr- 

veyB) $15,000 

1879 25,U)0 

1880 15,000 

1881 20,000 

1882 20,000 

1884 20,000 

1886 1&750 

CONDITION   AT   BEGINNING  OF  YEAR. 

The  expenditures  on  the  river  have  resulted  in  giving  a  depth  of  3 
feet  at. the  points  improved  above  Glendive,  and  of  3  feet  or  more  at 
the  points  improved  below  that  place.    The  survey  has  been  finished. 

OPERATIONS  DURING  THE  YEAR. 

During  the  fiscal  year  ending  June  30, 1894,  no  work  was  done.  For 
reasons  given  in  Appendix  X  2  of  the  Annual  Keport  of  the  Chief  of 
Engineers  ftr  1887,  the  project  is  suspended  for  further  ai*tion  of  Con- 
gress. 

There  has  been  expended  on  the  river  improvement  a  total  sum  of 
$103,029.42,  and  on  the  survey  a  total  sum  of  $19,000. 

There  was  formerly  a  brisk  river  traflBc,  which  has  been  killed  by 
the  railroads. 

Money  statement. 

July  1, 1893,  balance  unexpended $11,  720. 87 

June  30, 1894,  amount  expended  during  fiscal  year .29 

J  lily  1, 1894,  balance  unexpended 11. 720. 58 

July  1, 1894,  outstanding  liabilities '       .17 

July  1, 1894,  balance  available 11, 720. 41 


APPENDIX  B  B. 


IMPROVEMENT  OF  OBION  RIVER,  TENNESSEE,  AND  OF  CUMBERLAND 
RIVER,  TENNESSEE  RIVER  ABOVE  CHATTANOOGA  AND  BELOW  BEE 
TREE  SHOALS,  AND  THEIR  TRIBUTARIES,  TENNESSEE  AND  KENTUCKY. 


REPORT  OF  CAPT,  JOHN  BIDDLE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVRMRNT8. 


1.  Obion  River,  Tennessee. 

2.  Tennessee  River    above    Chattanooga 

and  below  Bee  Tree  Shoals. 

3.  Hiwassee  River,  Tennessee. 

4.  French  Broad  and  Little  Pigeon  rivers, 

Tennessee. 


5.  Clinch  River,  Tennessee. 

6.  Cumberland  River,  Tennessee  and  Ken- 

tucky. 

7.  Caney  Fork  River,  Tennessee. 


United  States  Engineer  Office, 

Nashville^  Tenn.^  July  18y  1894. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  30,  1894. 

Very  respectfully,  your  obedient  servant, 

John  Biddle, 
CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


B  B  I. 

IMPROVEMENT  OF  OBION  RIVER,  TENNESSEE. 

The  Obion  River  flows  wholly  ih  the  State  of  Tennessee,  and  is  a 
tributary  of  the  Mississippi  River,  which  it  enters  about  1  mile  above 
Hale  Toint. 

This  stream  is  formed  by  the  junction  of  the  north  and  south  forks 
in  the  western  part  of  Tennessee,  and  flows  in  a  generally  south- 
^ve«terly  direction  for  about  75  miles  to  the  Mississippi.  In  its  course 
tbe  Obion  receives  the  overflow  from  Reelfoot  Lake  and,  about  4  miles 
above  its  mouth,  the  waters  of  the  Forked  Deer  River.    At  Obion  the 
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river  is  crossed  by  the  bridge  of  the  Newport  News  and  Mississippi 
Valley  Railroad/  which  has  no  draw,  and  consequently  forms  an  obsta- 
cle to  navi [ration  above  that  town. 

An  examination  of  this  stream  was  made  in  1880.  (See  Report  of 
the  Chief  of  Engineers,  1881,  i^p.  1486-1489.)  An  instrumental  survey 
was  made  in  1891  from  the  Railroad  bridge  at  Obion  to  the  moathof 
river,  a  distance  of  68.8  miles,  having  a  fall  of  27  feet. 

The  course  of  the  Obion  is  through  a  low,  alluvial,  and  well-timbered 
country,  subject  to  overflow,  due,  in  a  great  measure,  to  backwater 
from  the  Mississippi.  It  has  a  width  varying  from  80  to  200  feet,  and 
a  depth  generally  of  over  5  feet  at  low  water,  except  at  certain  shoals, 
where  in  some  places  a  depth  of  but  13  inches  was  found.  The  shoals 
are  usually  caused  by  obstructing  driftwood,  which  holds  sediment  in 
place,  and  it  is  thought  that  the  removal  of  the  drift  will  aid  in  the 
removal  of  the  shoals.  The  river  is  also  greatly  obstructed  by  snags 
and  overhang;ing  trees.  The  tortuous  course  of  the  river  is  a  source  of 
difficulty,  some  of  the  bends  being  very  sharp,  forming  loops  with  nar- 
row necks.  At  some  of  these  points  it  might  be  well  to  make  "cut- 
oils."  There  is  but  little  current  to  contend  against.  As  far  back  as 
1843  surveys  were  made  by  the  State  of  Tennessee  and  considerable 
work  done  by  the  State  in  clearing  the  river  of  surface  obstructious, 
but  the  advantages  gained  were  but  of  temporary  duration. 

The  project  for  the  improvement,  based  upon  the  survey  of  1891  and 
the  estimate  of  $50,000,  consists  of  clearing  the  channel  of  snags,  drift, 
and  overhanging  trees ;  constructing  wing  dams  at  the  most  obstructive 
shoals;  straightening  the  very  tortuous  channel  by  cutting  through 
several  sharp  bends  and  making  the  cut-oil's  sufficiently  wide  and  deep 
by  clearing,  grubbing,  and  excavating;  closing  the  old  channel  by 
means  of  }iile  and  brush  dams  in  order  to  secure  at  low  water  a  naviga- 
ble channel  of  not  less  than  3-foot  depth  between  Obion  and  mouth  of 
river. 

The  only  appropriation  by  Congress  for  improving  the  Obion  Biver, 
Tennessee,  was  that  made  by  act  of  July  13, 1892,  $7,500. 

The  amount  expended  ,  including  outstani^ing  indebtedness,  during 
the  fiscal  year  ending  June  30, 1893,  was  $5,466,99,  which  has  resulted 
in  obtaining  comparatively  sale  navigation  for  small  steamboats.  The 
channel  has  been  greatly  improved  by  the  removal  of  surface  obstruc- 
tions between  Lane  Ferry  and  Obion,  Tenn.,  a  distance  of  about  22 
miles;  the  stretch  of  10  miles  from  Obion  to  Sharpes  Ferry  has  been 
carefully  worked  over  a  second  time  and  very  satisfactory  results 
attained.  In  May,  1893,  a  small  steamboat  with  two  loaded  barges 
passed  up  from  Mr.  0.  A.  Fleischhauer's  lumber  mills,  near  Lane  Feny, 
to  Obion.    This  was  the  only  boat  passing  up  during  the  last  fifty  years. 

Work  in  channel  was  resumed  in  September  of  this  fiscal  year  aud 
continued  until  the  close  of  November  when  active  operations  were 
suspended,  high  water  having  set  in  and  the  funds  available  being 
nearly  exhausted.  In  the  stretch  jof  about  20  miles  of  river  belov 
Obion  the  channel  was  again  ^'orked  over,  removing  more  completely 
the  drift  gorges  forming  theprincipal  obstruction  to  navigation.  Tli6 
following  work  was  done,  viz :  890  snags,  689  sunken  logs,  617  cords  of 
drift,  71  cords  of  brush,  and  18  fallen  trees  removed;  705  snags  topped; 
389  cords  of  drift  burned;  177  overhanging  trees  felled,  56  deadened, 
and  6  topped ;  554  logs  were  pinned  to  the  banks  to  prevent  them  being 
carried  into  the  channel  at  flood  stages. 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year,  was  $1,809.69. 
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The  commerce  of  this  river  is  principally  lumber,  cut  by  the  seven 
lawmUls  now  in  operation  on  or  near  this  stream. 

Sstimate  of  cost  of  improving  Obion  Riirer,  Tennessee $50, 000. 00 

kmoant  appropriated 7,500.00 

kmouut  expended,  including  outstanding  indebtedness 7, 264. 68 

Money  statement. 

Inly  1,  189S,  balance  unexpended $2,045.01 

lane  30, 1894,  amount  expended  during  fiscal  year w 1, 797. 69 

Inly  1, 1894,  balance  unexpended 247. 32 

luly  1, 1894,  outstanding  liabilities 12.00 

luly  1, 1894,  balance  available 235.32 

f  Amount  (estimated)  required  for  completion  of  existing  project 42, 500. 00 

Amoimt  that  can  be  profitabi y  expended  in  fiscal  year  ending  J une  30, 1896  10, 000. 00 
Submitted  in  complianioe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEkCIAL  STATISTICS. 

Obion  River f  Tennesseef  from  July  i,  189^,  to  June  SO,  1894. 

Tons. 

Lumber 12,00t 

Logs 4,000 

General  merchandise 20t 


B  Ba. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 
(Length,  673  miles.) 

The  junction  of  the  Holston  aod  French  Broad  rivers,  4  J  miles  above 
Xnoxville,  is  now  generally  taken  as  the  head  of  the  Tenuessee  Eiver, 
and  in  the  river  and  harbor  act  of  1890  this  point  appears  to  have  been 
^eftnitely  fixed  by  the  specific  language  of  the  act  providing  for  a  sur- 
vey of  the  Tennessee  Eiver  from  Chattanooga  to  the  junction  of  Hobitou 
and  French  Broad  rivers. 

As  one  of  the  largest  of  the  fifty- three  or  more  tributaries  of  the 
Mississippi  River,  the  Tenuessee  has  always  held  an  imiK>rtant  place  iu 
the  projects  for  the  improvement  of  the  navigable  waterways  of  the 
country.  The  Muscle  Shoals  Canal  having  been  opened  to  navigation, 
^€  Tennessee  River  is  now  navigable  from  its  source  to  its  mouth,  a 
pistance  of  673  miles,  during  several  months  of  each  year,  and  as  work 
^  <^ntinued  upon  certain  other  less  formidable  obstructions  the  season 
^^  navigation  will  be  correspondingly  lengthened.  The  radical  improve- 
ment of  this  river,  so  as  to  make  navigation  continuous  throughout  its 
^ntire  length  for  boats  of  moderate  draft,  is  by  no  means  an  imx)ossi- 


bility. 


1.   ABOVE   CHATTANOOGA  (188  MILES). 


^is  section  of  the  river  is  navigable  during  medium  and  high 
^*^ges,  which  usually  prevail  through  the  winter  and  spring  months, 
/^d  occasionally  at  other  seasons  during  the  occurrence  of  co-called 
'^in  tides. 
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The  navigation  consists  of  steamboats  carrying  freight  and  passea- 
gers,  flatboats  bringing  products  from  the  upper  tributaries,  and  rafts 
of  logs  and  lumber,  also  brought  from  the  tributaries,  the  latter  coo- 
stitutiug  the  major  part  of  the  commerce  of  the  Upper  Tennessee 
River. 

In  1830  Col.  S.  H.  Long,  U.  S.  Topographical  Engineers,  made  a 
careful  examination  of  the  Holston  and  Tennessee  rivers  between  Kings- 
port,  Tenii.,  and  the  Alabama  State  line.  His  report,  published  as 
House  Ex.  Doc.  No.  167,  Forty-third  Congress,  second  session,  gives  a 
detailed  description  of  every  obstruction  to  navigation  at  that  time,  and 
plans  and  estimates  for  their  improvement.  In  1871  an  examination  was 
made  between  Knoxville  and  Chattanooga  by  Capt.  L.  Cooper  Over- 
man, Corps  of  Engineers,  under  the  direction  of  Maj.  Walter  McFar- 
land.  Corps  of  Engineers.  (See  Eeports  of  Chief  of  Engineers,  1871, 
pp.  502-507,  and  1872,  pp.  488-494.)  The  obstructions  to  navigation, as 
described  in  these  reports,  were  "  low-water  obstructions,"  consisting  of 
bars,  either  rock  or  gravel,  extending  across  the  river,  with  len^hs 
varying  from  60  feet  to  2  miles,  the  depth  of  water  over  these  bars  vary- 
ing from  10  to  30  inches  at  extreme  low  water  and  the  current  varying 
from  2^  to  6  miles  per  hour. 

The  bed  and  banks  of  the  river  are  of  such  character  as  to  make 
any  improvements  more  or  less  permanent,  with  the  exception  of  the 
removal  from  time  to  time  of  such  drift  or  snags  as  may  be  brought 
down  by  the  annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  oertam 
points  above  Chattanooga  by  removal  of  rock  and  construction  of  wiog 
dams,  but  there  is  no  record  of  the  work  done,  and  it  did  not  prove  (if 
lasting  value. 

In  1850  Congress  appropriated  $50,000  for.  the  improvement  of  this 
portion  of  the  river,  and  the  money  appropriated  was  expended  under 
the  direction  of  Col.  J.  0.  McClellan,  Topographical  Engineers,  U.  8. 
Army.  Some  of  the  dams  built  under  this  appropriation  are  still  in 
existence,  though  generally  covered  up  by  the  more  extensive  work  of 
recent  improvements. 

The  present  project  of  improvement  is  based  upon  the  examination 
of  1871,  and  provides  for  the  removing  of  snags  and  drift,  and  for  deep- 
ening the  channel  at  the  worst  obstructions  by  blasting  and  dredging, 
or  by  scouring  the  bars  by  the  aid  of  wing  dams  to  an  extent  that  will 
secure  a  channel  3  feet  in  depth  at  average  low  water,  and  at  an  esti 
mated  cost  of  $340,000.  The  estimate  of  1871  was  increased  in  1874i 
1877, 1884,  and  1891  for  the  reasons  stated  in  the  rei>orts  of  those  years. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  1^' 
1890,  a  "  careful  and  comprehensive  survey  "  of  the  Tennessee  Biver 
above  Chattanooga  was  made  "  with  a  view  of  ascertaining  to  wh*^ 
extent  the  navigation  of  the  river  is  capable,  of  improvement,  and  the 
cost  of  the  same,  and  the  preparation  of  suitable  plans  therefor."  This 
survey  was  began  in  May,  1891,  and  completed  during  the  fiscal  j^ 
1893.  The  report,  with  estimate  and  plans,  was  submitted  to  theS«J^ 
retary  of  War  in  February,  1893,  and  forms  House  Ex.  Doc.  No.25-' 
Filty-second  Congress,  second  session.  The  plan  of  improvement  pw 
posed  is  the  same  as  that  now  in  progress,  as  above  stated;  that  is.  t^ 
obtain  a  3  foot  low  water  navigable  channel  between  Chattaao^lTj 
and  the  month  of  the  French  Broad  Eiver,  at  an  additional  estimated 
cost  of  iB()/)0,000,  the  balance  of  the  former  estimates,  $44,00U,  bei"^ 
wholly  inadequate  for  the  i)urpose.  as  can  be  readily  seen  by  reference 
to  the  survey  reports,  forming  part  of  annual  report  upon  the  improve 
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3  Tennessee  Eiver,  1893.  If  the  present  project — that  of 
foot  low-water  navigation — ^is  to  be  carried  out,  a  revision 
late  of  cost  must  of  necessity  be  made  in  accordance  with 
ven  in  the  survey  report  of  February,  1893,  submitted  to 
r  its  consideration, 
and  harbor  bill  now  pending  in  Congress  appropriates 
e  expended  in  accordance  with  the  project  submitted  Feb- 
393,  that  of  obtaining  a  3foot  navigable  channel  at  low 
)  Chattanooga.  Should  this  project  receive  Congressional 
d  this  sum  be  made  available,  then,  upon  the  approval  of 
•  Engineers,  the  revised  estimate  of  $650,000  will  be  sub- 
the  balance  of  the  old  estimate,  the  $44,000  herein  reported, 
it  of  such  legislation,  the  amount  that  can  be  profitably 
I  the  fiscal  year  ending  June  30, 1896,  would  be  $66,000. 
ppropriations  have  been  made  by  Congress  for  this  work, 
:  the  sum  of  $296,0!00,  viz : 


870 $35,000 

872 26,000 

873 25,000 

874 25,000 

875 40,000 

.1876 15,000 

878 15,000 

1879 11,500 

880 10,000 


Act  of— 

March  3.1881 $7,000 

Augusts,  1882 7,000 

July  5, 1884 3,000 

August  5, 1886 7,500 

August  11,  1888 15,000 

September  19,  1890 30,000 

July  13,  1892 25,000 

Total 296,000 


nt  expended,  including  outstanding  indebtedness,  to  June 
^$291,944.05.  This  expenditure  has  resulted  in  giving  a 
season  of  navigation  and  an  improved  channel  at  29  of  the 
ons  enumerated  by  Col.  Long  in  his  report  of  an  examina- 
1 1830.  Operations  have  consisted  generally  of  excavating 
avel  from  the  channel  and  building  stone  dams  where  neces- 
increased  depth  over  reefs  and  shoals.  It  is  reported  that 
►ne  at  White  Creek  Shoals  was  rendered  specially  advan- 
3ausing  the  removal  of  the  sand  bar  to  deep  water,  <<and  it 
:hat  it  is  not  likely  to  re-form  for  many  years  in  the  navi- 
lel.^'  The  channel  and  reefs  at  Soddy  Shoals  were  examined 
ogress  made  in  drilling  and  blasting  the  rocky  ledges  form- 
truction;  the  work  is  giving  satisfaction  to  the  navigation 
Work  was  also  resumed  at  Caney  Creek  Shoals  by  opening 
iie  south  bank  at  head  of  shoals  and  quarrying  stone  for  the 
prap  dams. 

r  Creek  Shoals  the  quarrying  of  stone  for  dams  was  con- 
July  10;  quarry  stripped,  213  cubic  yards,  and  stone  quar- 
bic  yards,  being  the  only  work  done  during  the  present 

IS  were  suspended  in  July,  the  stage  of  water  not  being 
low  to  permit  of  carrying  on  the  work  to  advantage.  The 
ce,  with  the  necessary  tK>ats,  etc.,  was  then  moved  to  the 
ad  River,  and  it  was  not  found  expedient  nor  economical 
lited  amount  of  funds  available  to  resume  active  operations 
r  Tennessee  during  the  present  fiscal  year.  The  boats,  with 
iigineer  property,  were  dropped  down  to  Chattanooga  and 
5are  of  watchmen  as  a  measure  of  economy  and  safety. 
y  authority  of  the  Chief  of  Engineers,  the  steamer  Stephen 
I  two  quarter  boats  were  taken  to  the  Cumberland  River  for 
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temporary  use,  to  be  returned  when  work  is  resumed  ou  the  Tennessee 
Eiver. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $5,920.48. 

The  amount  available  and  the  balance  of  the  estimate  heretofoie 
submitted  can  be  profitably  expended  during  the  fiscal  year  1896  in 
prosecuting  the  work  under  the  project  for  obtaining  a3-footnaYigab4e 
channel  at  low  water  between  Chattanooga  and  the  mouth  of  the 
French  Broad  River,  by  continuing  channel  work  at  Caney  Creek 
Shoals  and  at  such  other  obstructions  as  may  be  hereafter  selected. 

The  estimates  for  improving  Tennessee  River  above  Chattanooga  amoaut 

to |34O,000.(» 

Amount  appropriated 296,  (XEOO 

Amount  (part)  received,  sale  of  steamer  McPhersan 2, 400. 00 

Amount  expended,  inclitding  outstanding  indebtedne«8 295, 752. 90 

Money  stateniefit, 

July  1, 1893,  balance  unexpended , $8,567.58 

June  30, 1894,  amount  expended  during  fiscal  year 5, 823. 41 

July  1, 1894,  balance  unexpended 2,744.17 

July  1, 1894,  outstanding  liabintiea 97.07 

July  1,1894,  balance  available ". 2,^7.10 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 44,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    44, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

2.   BELOW  BEE   TREE   SHOALS   (225  IMXLES). 

Information  pertaining  to  the  section  of  the  river  below  Bee  Tree 
Shoals  (Riverton,  Ala,,)  is  very  limited.  In  1864-'65  a  reconnoissance 
of  the  Tennessee  Biver  from  Padueah  to  Florence  (225  miles)  was  made 
by  a  party  of  the  U.  S.  Coast  Survey,  the  data  thus  obtained  to  be 
for  the  use  of  the  Mississippi  squadron  under  the  command  of  Acting 
Bear  Admiral  S.  P.  Lee,  U.  S.  Navy.  The  *^  notes"  pertaining  to  the 
map  of  the  survey  states  that — 

The  stages  of  water  in  the  Tenuessee  may  be  divided  into  low^  ordinary,  and  faifh 
wal  er.  A  low  stage  of  water  prevails  under  usual  circumstances  for  three  montiii 
of  the  year ;  a  medium  or  ordinary  stage  lasts^  generaUy ,  five  mouths,  and  a  higb 
staple  four  months. 

The  average  depth  of  the  river  at  a  low  stage  is,  on  aU  the  bars,  3^  fset^  excepting 
Duck  River  SShoals  and  Big  Bend  Shoals,  on  whioh  6  inches  less  is  found  at  sueh  a 
stage.  This  applies,  however,  only  to  the  river  belpw  Chickasaw.  The  avera^t^ 
depth  at  a  medium  nta^e  may  be  considered  9  feet  on  the  bars.  At  this  stage  oolf 
the  Green  Bottom  Bar  is  bare. 

Green  Bottom  Bar,  Duck  Biver  Shoals,  and  Big  Bend  Shoals,  above 
referred  to,  are  distant  88  miles,  108  miles,  and  199  miles,  respectively, 
from  mouth  of  river.  Chickasaw  Settlement,  225  miles,  is  now  known 
as  Biverton,  Ala.  This  section  of  the  river  has  been  heretofore  covered 
by  the  surveys,  estimates,  and  appropriations  for  the  Tennessee  Biver 
below  Chattanooga,  and  no  special  allotments  were  made  for  the  river 
below  Bee  Tree  Shoals  from  the  allotments  for  the  Tennessee  Biver 
made  from  the  general  appropriation  acts  of  1868  and  1869  and  the 
appropriations  from  1870  to  1892,  inclusive,  aggregating  the  sum  of 
$4,183,000. 
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rvey  was  completed  in  December,  1867,  from  Chattanooga  to 
of  .river,  and  an  estimate  of  $40,000  submitted  for  removal  of 
3tion8  aud  construction  of  wing  dams  below  Florence,  255  miles. 
t  of  Chief  of  Engineers,  1870,  p.  389.) 

Walter  McFarland,  Corps  of  Engiueers,  speaking  of  the  Lower 
(see,  in  his  report  on  lines  of  water  communication  between  the 
rippi  Eiver  and  the  Atlantic  (Report  of  Chief  of  Engineers,  1872, 
,  states  that — 

nding  the  river  we  find  that  improy ements  of  some  kind  or  other — removing 
gravel  or  constructing  wing  dams,  in  order  to  straighten  or  widen  the  chan- 

0  give  them  sufficient  d&pth — will  be  required  at  the  following  points,  viz: 
eek  Shoals,  Indian  Creek,  Big  Bend  Shoals,  Diamond  Island,  Wolf  Island, 
luff,  Beech  Creek  Shoals,  Buffalo  Shoals,  Armstrongs  Towhead,  bridge  at 
Lville,  Dnck  River  Shoals  and  Sack,  Turkey  Island  Shoals,  White  Oak 
Harrican  Island,  Leatherwood  Shoals,  Sandy  Island,  Panther  Creek  Island, 
mghs  Bar,  Blood  River  Island,  Pentecost  Towhead,  Widow  Reynolds  Bar, 
Towhead,  Little  Chain,  and  Grand  Chain. 

878  and  1879  some  work  was  done  at  Dnck  River  Shoals,  117 
>elow  Bee  Tree  Shoals.  This  shoal  is  a»  gravel  bar,  and  is  subject 
nderable  change  from  the  action  of  the  current.  In  1881  and 
in  1890  a  small  force  with  a  snag  boat  was  employed  a  short  time 
1  year  removing  from  the  channel  a  large  number  of  snags  and 
kDging  trees.  In  1882  the  following  localities  below  Bockport, 
4  miles  below  month  of  Duck  Biver,  were  reported  as  requiring 
reraent:  Duck  Biver  Suck^  Johnson ville,  Beynoldsburg  Island, 
f  Island,  Sandy  Island,  Little  Ghaiu,  and  Big  Chain.  It  is  stated 
Annual  Beport  of  the  Chief  o£  Engineers,  1892,  p.  1915,  that — 

ig  the  last  fifteen  years  the  improyement  of  the  river  below  Bee  Tree  Shoals, 
act  below  Florence,  has  not  received  the  attention  its  commerce  and  navi- 
ippears  to  be  justly  entitled  to,  owing  to  the  almost  imperative  necessity  of 
rating  all  efforts  and  expending  all  moneys  appropriated  for  the  river 
Chattanooga"'  ux>on  the  removal  of  the  main  obstruction  to  navigation,  until 
r  the  impassable  barrier  of  the  Muscle  Shoals.  However,  during  that  fifteen 
small  amount  of  work  was  done,  as  above  stated,  below  Riverton,  foot  ot 
e  Shoals^  Alabama. 

and  1879,  in  the  channel  at  Duck  River  Shoals,  amounting  to $7, 304. 95 

and  1882,  snagging,  etc 3,373.04 

snagging,  etc 1, 365.  33 

otal  below  Bee  Tree  Shoals  from  1875  to  1891 12,043.32 

le  reasons  stated  and  from  information  received  from  various  sources,  it  is 

1  that  the  condition  of  the  Lower  Tennessee  demands  an  accurate  survey. 
Lscle  Shoals  Canal,  opened  to  navigation  November  10,  1890,  and  the  work 
progress  at  Colbert  Shoals  and  Bee  Tree  Shoals,  make  it  very  important  that 
rer  Tennessee  River,  from  the  foot  of  Bee  Tree  Shoals  to  the  month  of  the 
e  put  in  such  condition  as  to  permit  the  safe  passage  at  all  seasons  of  any 
ipable  o^  navigating  the  Muscle  Shoals  Canal  and  the  proposed  Bee  Tree 
bert  Shoals  Canal  now  in  course  of  construction.  In  order  to  accomplish 
rill  be  necessary  to  have  an  instrumental  survey  made  of  this  section  as 
possible,  to  obtain  detailed  maps  of  the  obstructions,  with  a  complete  profile 
iver,  so  that  estimates  can  be  made  and  project  for  the  radical  improvement 
river  below  Riverton,  Ala.,  be  submitted,  based  upon  the  necessary  and 
data  that  can  only  be  thus  obtained. 

d  Tennessee  below  Bee  Tree  Shoals  is  to  be  radically  improved  it  is  very 
ry,  as  above  suggested,  that  an  instrumental  survey  be  made  as  soon  as 
kble,  for  the  reason  that  the  surveys,  so  culled,  heretofore  have  been  rapid 
issances  or  examinations,  and  do  not  furnish  the  data  necessary  whereon  to 
economic,  advantageous,  and  energetic  prosecution  of  any  work  of  improve- 
at  may  be  projected. 
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LIVINGSTON  POINT,  KENTUCKY. 

The  Annual  Report  of  the  Chief  of  Engineers,  1892,  p.  1916,  describes 
Livingston  Point  as  follows: 

This  is  a  narrow  strip  or  tongue  of  land  lying  between  the  waters  of  the  Ohio  and 
Tennessee  Rivers,  just  abov^the  mouth  of  the  latter  stream.  This  point  and  two 
small  islands  below  it  form  the  harbor  of  Padncah,  and  by  their  position  prerent 
the  ice-bearing  current  of  the  Ohio  from  entering  the  harbor,  which  is  supplied  with 
the  warmer  waters  of  the  Tennessee  flowing  from  a  soatheru  latitude  and  rarely  if 
over  troubled  by  ice. 

The  currents  of  the  two  streams  are  parallel  for  about  a  mile  on  either  side  of 
Livingston  Point,  and  the  Ohio  River  is  rapidly  encroaching  upon  this  narrow 
l)arrier.  The  Tennessee  River  does  but  little  damage.  Near  the  extreme  end  of  the 
point  the  Ohio  has  washed  through  at  high  water. 

Allotments  from  the  appropriations  for  improving  Tennessee  Eiver 
below  Chattanooga,  to  be  used  at  Livingston  Point,  Kentucky,  at  tne 
mouth  of  said  river,  have  been  made  as  follows : 

Amount  allotted : 

Act  of  September  19, 1890 $25,000 

Act  of  July  13, 1892 25.000 

Total 50,000 

A  survey  of  Livingston  Point  was  made  in  December,  1890,  and 
based  upon  the  data  thus  obtained  a  project  for  its  preservation,  with 
an  estimate  of  $180,000,  was  submitted  January  12,  1891,  to  the  Chief 
of  Engineers,  which  was  approved  by  the  Secretary  of  War  on  the 
16th  of  the  same  month. 

As  stated  in  reiK)rt  of  Chief  of.  Engineers,  1891,  p.  2256 — 

The  plau  of  improvement  adopted  for  preserving  this  point  from  destructioD 
consists  in  covering  the  wearing  slopes  with  a  revetment  of  stone  and  brush  carried 
well  down  the  bank  below  the  water  surface,  supplemented  by  a  pile  and  stone  dike 
along  the  crest  of  the  weakest  portion  of  tiie  line,  where  the  current  of  the  Ohio 
has  already  cut  through  at  high  stages  of  the  river,  the  object  of  both  works  beia^ 
to  hold  in  its  present  position  the  land  now  existing,  and  to  cause,  if  possible,  a 
further  deposit  of  sediment  on  the  Tennessee  side  of  the  dike,  which  from  the  present 
indications  is  likely  to  occur. 

The  revetment  of  stone  aud  brush  is  specially  needed  ou  the  Ohio  side  and  will  be 
but  sparingly  required  ou  the  Tennessee  side.  It  will  he  carried  well  below  low 
water,  where  it  will  consist  of  brush  weighted  down  with  stone  in  alternate  layen. 
From  low  water  to  foot  of  dike  broken  stone  will  bo  carefully  placed. 

The  a:nount  expeudei,  including  outstanding  indebteluess,  to  the 
close  of  the  fiscal  year  ending  June  30, 1803,  was  $24,423.59.  which 
has  secured  the  completion  of  the  dike  on  the  Ohio  side  across  the 
"washout"  near  the  extremity  of  the  point  for  a  distance  of  660  feet, 
and  the  protection  of  the  bank  for  a  length  of  2,330  feet,  extending  632 
feet  above  the  dike  and  1,038  feet  below  it,  the  average  width  being 
47  feet,  all  the  work  being  done  on  the  bank  facing  the  Ohio  river  so 
as  to  protect  at  once  the  low  part  of  the  exposed  strip  or  "poiat," 
which  was  in  danger  of  washing  away.  The  work  under  contract  for 
the  shore  protection  of  the  Ohio  bank  of  Livingston  Point,  by  building 
a  revetment  of  brush  and  stone  riprap  was  carried  on  in  December, 
1892,  and  April,  1893,  2,000.4  cubic  yards  of  stone  being  placed  in 
position  at  the  close  of  the  fiscal  year  1893. 

The  work  of  protecting  the  Ohio  bank  was  continued  under  contract 
during  July,  August,  and  September  of  present  fiscal  year,  7,09L53 
cubic  yards  of  stone,  at  $1.23  per  cubic  yard,  and  273.75  cords  of  brush, 
at  94  cents  per  cord,  being  used  for  that  purpose,  atthe  aggregate  c^st 
of  $8,979.00.  This  contract  was  completed  and  terminated  ^November 
9, 1893,  in  accordance  with  its  terms. 
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Dnring  an  examination  of  Livingston  Point  in  Jnly  it  was  found  that 
nnnsaally  heavy  ice  and  high  water  had  greatly  injured  the  point  by 
causing  the  wearing  away  of  the  Tenessee  bank  to  an  alarming  extent; 
it  was  recommended  that  the  Tennessee  bank  be  also  suitably  pro- 
tected by  stone  riprap;  this  work  was  approved,  and  authorized  to  be 
done  by  hire  of  service,  and  purchase  of  materials  in  open  market. 
During  the  months  of  August,  September,  1893,  and  January,  1894, 
9,116.48  cubic  yards  of  stone  were  placed  as  riprap  protection  to  the 
Tennessee  bank  at  a  cost  of  $1.23  per  cubic  yard,  $11,213.26. 

Total  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year  was  $23,804.68. 

Having  reference  to  the  bridges  spanning  the  Lower  Tennessee  Eiver, 
of  which  formal  complaint  has  been  made  and  action  taken  by  the  Sec- 
retary of  War — 

(1)  The  removal  of  the  rest  piers  of  the  bridge  of  the  Newport  News 
and  Mississippi  Valley  Company  at  Gilbertsville,  Ky.,  is  reported  by 
said  company  as  completed.  By  direction  of  the  Secretary  of  War  the 
rest  piers  were  to  be  wholly  removed  to  a  depth  of  not  less  than  6  feet 
below  extreme  low-water  mark.  The  said  company  reports  that  the 
piers  "  have  been  removed  to  a  depth  of  6  feet  or  more  below  extreme 
low  water,"  but  verification  by  the  engineer  officer  in  charge  was  not 
practicable  before  submission  of  this  report,  it  being  necessary  to  wait 
for  a  *Mow- water"  reading  of  the  guage,  there  being  great  uncertainty 
as  to  its  reading  at  the  time  when  the  examination  was  made. 

(2)  The  bridge  of  the  Nashville,  Chattanooga  and  St.  Louis  Railway 
at  Johnsonville,  Tenn.,  having  been  reported  upon  as  an  unreasonable 
obstruction,  owing  to  the  faulty  construction  of  the  draw  and  the  large 
deposits  of  stone  placed  around  the  piers  to  strengthen  them,  an  alter- 
ation of  the  obstructing  bridge  was  taken  under  consideration  by  the 
War  Department.  The  plan  for  the  modification  of  the  existing  struc- 
tnre  was  approved  by  the  Secretary  of  War.  The  alterations  in  said 
bridge  have  been  completed,  and  the  abandoned  piers  and  riprap  in 
the  draw  spans  have  been  removed  in  accordance  with  the  approved 
plans  and  report  to  that  effect  rendered  to  the  Chief  of  Engineers,  April 
6, 1894. 

No  survey  has  been  made  of  the  Tennessee  Eiver  below  Bee  Tree 
Shoals,  nor  project  or  estimate  submitted  for  its  improvement. 

The  balance  of  the  estimate  for  work  under  the  existing  project, 
$130,000,  can  be  profitably  expended  in  continuing  the  construction  of 
the  dike,  and  revetment  of  both  banks  of  Livingston  Point  where  found 
to  be  necessary. 

Kstimate  of  cost  of  preserving  Livingston  Point,  Kentucky $180, 000. 00 

Anioiiii  t  appropriated  by  aUotment 50, 000. 00 

Ajnomit  expended 48,  228. 27 

Money  statement, 

July  1,  1893,  balance  nnezpended $25, 576. 41 

J  aoe  ^,  18S4,  ainonnt  expended  daring  fiscal  year ^ 23, 804. 68 

July  I,  1804,  balance  unexpended 1,771.73 

i  Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  130, 000. 00 
Submitted  in  compliance  with  reqnirement«  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL   STATISTICS. 


Tennessee  River  above  Chattanooga,  Tenn.,  from  July  If  1893,  to  June  SO,  1894. 


Articles. 


Grftin 

Irou  ore . 

Coal 

Com 

Lumber.. 

Hay 

Sand 

Tan  hark 
rionr.... 

OatH 

Wheat... 

Hoes 

Salt 

Shingles. 
Wood.... 


18,793 

11,988 

10.202 

6,327 

3,212 

1,880 

1,763 

800 

644 

408 

383 

376 

276 

252 

225 


Articles. 


Shncks  

Bricks , 

Horses  and  mulea 

Sewer  pipe 

Tobacco 

Cross- ties 

Pcn» , 

Straw 

Guano •^ 

Chickens 

Onions 

EfiTffs 

Batt<»r 


T00&. 


117 
ICI 
153 
13 
« 

51 
« 

I 
3 

J 

General  merchandise !    13.^9 


List  of  steamboats  (stern-wheel)  plying  on  Tennessee  River  abave  Chattanooga,  Tent. 


Xame. 


Length.    Breadth,  i  Depth. '  ^'^J"^ 


CM.  Fouche 
Dayton 


J.  k.  HugheH 
J.  C.  Warner 
J.  W.  Bu8«ell 
Lncille  Borden 
Oliver  King 
R.  C.  Gnntcr 
Kockwood 
R.  T.  Coles 
TallaAsee 


Plucky  City 
Kingston . . . 
<  )nega 
Ocoee 

Wyeth  City 
Walter  R.  Love 
Clinton  B.  Fisk 
•Key  City 
Maud 

J.  P.  Kendrlck 
Ruth  Dodd 
Toilette 
Verona 
Harriman 
John  A.  Hart 


Feet. 


2 

CI.  13 

3.8 

me 

3.5 

95.1S 

4.6 

»i.e 

2.8 

».i9 

2.5 

».a 

2.6 

».» 

4 

337.3J 

4 

ISO-S 

4.2 

mM 

2 

Jltf 

3 

%» 

3 

37.» 

2.5 

7iM 

1.6 

19.  U 

1S8.I* 

3 

0O1I4 

3.4 

74i 

3.2 

59.6 

3.2 

&.» 

3.7 

125.71 

2.8 

11.11 

3 

U.S 

2 

Hi 

4 

&s 

2.1 

5.0 

Tennessee  River  below  Chattanooffa,  Tenn, — Below  Bee  Tree  Shoals,  Riverton,  Ala.,ff^ 

July  1,  189S,  to  June  30,  1894. 


Articles. 


Ties.... 
Coal..,. 
Logs  . . . 
Lumber 
Staves.. 
Grain . . . 
Flour... 
Cotton.. 
Cattle  .. 
Hay.... 


Tons. 


146.  040 

22,  331 

18,260 

17,945 

12,  815 

7.015 

4,171 

1,631 

1,020 

800 


Articles. 


Salt 

Peanuts 

Hogs, 

Bricks 

Tobacco  

Shingles 

Wood 

Horses  and  mules 

Greneral  merchandise 


Tom- 


7» 

2« 
IIJ 
110 
Id 
11 

19.341 
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mhoats  (stem-wheel)  plffing  upon  Tennestee  River  below  Chattanooga^  Tfim. 


Kftme. 

LeDgth. 

Breadth. 

Depth. 

Tonnage. 

Ftet. 

83.6 
149 
132 
200 
!90 
186 
180 

91 
153 

46.5 

53 

50.6 
124 
112.9 

69 
148 
109.9 

• 

Ft€L 

17.6 

31 

29 

35 

34 

31.2 

35 

18 

20.5 

8.4 
12 

9.2 
22 

24.7 
14 
30 
19 
16 
12 
15 
33 
17.4 

Ftet. 
3.25 
4 
3 
6 

3.5 
5.3 
5.3 
3 

3.2 
4.6 
3 

2.8 
4.2 
3 
3 

4.5 
3 

3.5 
3.5 
3 

5.2 
3.9 

JfU. 
35.96 

m....... 

318.46 

226.39 

576.86 

ih 

318. 91 

tail 

335.53 

i 

329.74 

65.94 

■  ...... 

132. 99 

13.39 

9.16 

•  •.  .••...••••••.*...      •%••...•...•••••••.••*..•••*. 

7.61 
140. 57 

ibb 

98.7 

36.54 

nooflOk. -. ..... 

261.89 

55.95 

63.86 

49 
85 

106.2 
96 

16. 10 

17  73 

153.08 

76.81 

B  B  3. 

[MPROVEMENT  OF  HIWASSEE  RIVER,  TENNESSEE. 

irassee  Eiver  rises  in  the  Blue  Ridge  in  western  North  Car- 
Qorthern  Georgia,  and  flowing  in  a  west-northwesterly  direc- 
'8  the  Tennessee  Eiver  about  35  miles  above  Chattanooga  and 
below  Knoxville.  After  breaking  through  the  Smoky  Moun- 
)  and  receiving  the  waters  of  the  Ocoee,  near  Columbus,  the 
becomes  a  stream  of  good  capacity  for  navigation. 
^  as  1830  the  State  of  Tennessee  made  some  minor  improve- 
',  the  work  was  only  of  temporary  advantage.  The  act  of 
of  June  23,  1874,  authorized  an  examination  of  this  river, 
nation  was  made  in  September,  1874,  under  the  direction  of 
er  McFarland,  Corps  of  Engineers.  (See  Report  of  Chief  of 
,  1875,  pp.  809-813.)  The  principal  obstructions  were  found 
reefs,  gravel  bars,  snags,  and  overhanging  trees,  and  are  of 
general  character  as  those  of  the  Upper  Tennessee,  and  the 
f  the  river  is  ecjually  permanent. 

iect  for  the  improvement  was  based  on  this  examination,  and 
in  narrowing  the  waterway  by  wing  dams  at  the  shoal  places 
ating  rock  reefs  and  gravel  bars  so  as  to  secure  a  navigable 
>  feet  wide  and  2  feet  deep  at  ordinary  low  water  to  Savannah 
it  43  miles  from  mouth  of  the  river. 

jinal  estimate  submitted  in  1876  was  increased  from  1878  to 
isive,  to  $36,500,  which  amount  has  been  covered  by  the  ten 
iions  made  for  this  improvement,  viz : 

Act  of— 

July  5,1884 $2,500 

August  5, 1886 2,500 

August  11, 1888 1,000 

September  19, 1890 1,500 


14,1876 $10,000 

1878 10,000 

,1879 3,000 

1880 3,000 

,1881 1,500 

2,1882 1,500 


Total 36,500 


opriation  was  made  for  this  river  by  act  of  July  13,  1892. 
»unt  expended  to  June  30, 1893,  including  outstanding  indebt- 
\A  $36,449.89. 
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The  annual  reports  for  1892  and  1893  state  that — 

The  work  has  resulted  in  a  partial  improvement  of  the  lower  river,  secnring  an 
increased  depth  of  channel  and  the  removal  of  surface  obstructions  and  overhaoging 
trees. 

The  work  was  done  at  different  times  at  the  following  obstructions:  Matthew 
Shoals,  McElrath  Shoals,  Sivils  Shoals,  Magills  Islands,  Blackbird  Shoals,  Gn?«i 
Ferry  and  Shoals,  Canefield  Reef,  Lasters  Creek  Shoals,  Brindley  Shoals,  Denton 
Island  Shoals,  Boyd  Shoals,  Horseford  Shoals,  and  Gamble  Shoals.  The  Hiwassee  is 
now  navigable  for  steamboats  from  it«  mouth  to  Charleston,  21  miles,  daring  the 
boating  season  on  the  Upper  Tennessee  River.  Above  Charleston  to  Savannah  Ford 
flatboats  are  used  for  transportation. 

The  work  was  iirst  begun  in  June,  1877,  at  Matthew  Shoals,  and  at 
intervals  since,  as  each  appropriation  became  available,  efforts  have 
been  made  to  improve  the  channel  at  this  the  principal  obstruction  to 
navigation. 

In  order  to  distribute  the  fall  at  these  shoals  a  part  of  the  main  dam 
extending  from  the  right  bank,  opposite  the  lower  island,  was  removed, 
and  a  new  spur  dam,  167  feet  long,  built  on  a  reef  extending  from  the 
north  bank,  was  constructed  to  back  up  the  water.  The  eflPect  has  been 
very  satisfactory  to  the  extent  of  securing  a  reduction  of  the  current's 
velocity  opposite  the  lower  island,  but  owing  to  high  water  and  the 
exhaustion  of  the  appropriation  it  was  not  practicable  to  complete 
the  much  needed  work.  The  other  dams  were  straightened,  raised,  or 
strengthened  where  necessary;  the  banks  also  were  protected  by  fell- 
ing trees  and  placing  brush  in  position,  anchoring  the  same  with  stone; 
this  resulted  as  desired  in  protecting  the  bank  and  deflecting  the  car- 
rent  to  the  opposite  side  of  the  river.  A  ringbolt  was  securely  placed 
in  position  on  end  of  lower  dam  to  assist  heavily  laden  ascending  boats. 

Work  was  suspended  in  September,  1892,  the  funds  available  for 
active  operations  being  then  exhausted. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $23.26. 

Boats  belonging  to  the  Tennessee  River  Transportation  Company  ply 
upon  this  stream  during  the  season  of  navigation.  Small  boats  of  about 
100  tons  capacity  can  navigate  the  Hiwassee  River  about  eight  montJis 
in  the  year. 

The  estimates  of  cost  of  improving  the  Hiwassee  River  have  beea 
appropriated  and  expended.  If  it  be  determined  to  do  further  work 
upon  this  stream,  it  would  be  advisable  that  an  instrumental  survey  l» 
made  to  obtain  accurate  data  whereon  to  base  a  project  and  estimate 
for  the  radical  improvement  from  its  mouth  to  Savannah  Ford.  Thia 
stream,  in  common  with  other  mountain  streams  of  this  section,  requir^ 
that  the  channel  be  kept  clear  of  snags,  logs,  etc.,  brought  down  by  ih<~ 
annual  floods,  and  it  is  advisable  that  provision  be  made  for  such  worr 
so  that  the  advantages  resulting  from  previous  expenditures  caiit>^ 
maintained. 

Estimate  of  cost  of  improving  Hi  wadset)  River,  Tennessee $36, 500.  ^J 

Amount  appropriated 36, 500.  CW 

Amount  expended,  including  outstanding  indebtedness 36,450.  Xi 

Money  stutement 

July  1,  1893,  balance  unexpended ^' if 

June  ^,  1894,  amount  expended  daring  fiscal  year -^ 

July  1,  1894,  balance  unexpended 72? 

July  1,  1894,  outstanding  liabilities ^^ 

July  1,  1894,  balance  available *9.88 
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COMMERCIAL   STATISTICS. 


Hiwiusee  Biver,  Tennessee,  from  July  X,  189S,  to  June  SO,  1894. 


Articles. 

Tons. 

Articlea. 

Tons. 

3,600 

1,218 

275 

118 

09 

65 

55 

52 

44 

31 

Guano 

22 

Eees 

10 

c... 

Suid 

6 

Oata 

5 

Chickens 

Butter 

Salt 

Straw 

I^ran  r,-,.„.T„r.- t.t^  - 

General  merchandise 

1,114 

B  B  4. 

VEMENT  OF  FRENCH  BROAD  RIVER  AND  LITTLE  PIGEON"  RIVER, 

TENNESSEE. 

French  Broad  River  is  one  of  the  largest  tributaries  of  the  Ten- 
1.  This  stream  has  its  source  in  North  Carolina,  on  the  western 
)f  the  'Blue  Ridge,  enters  the  State  of  Tennessee  at  Paint  Rock, 
ter  a  course  of  121  miles  unites  with  the  Holston  River  4J  miles 
Knoxville,  thus  forming  the  Tennessee  River, 
iippropriation  was  made  by  the  State  of  Tennessee  about  fifty- 
ears  ago  for  the  purpose  of  improving  the  rivers  of  the  section 
nown  as  the  "  East  Tennessee  District,"  and  the  improvement  of 
Islands  Shoals  of  the  French  Broad  River,  about  30  miles  below 
idge,  was  begun  under  direction  of  commissioners  appointed  by 
tate.  The  State  of  Tennessee  also  built  some  dams  above  Dan- 
),  but  these,  with  the  exception  of  a  few  repaired  by  the  United 
\  in  1881,  have  been  removed  during  the  progress  of  the  work 
the  present  project. 

examination  was  made  of  the  French  Broad  in  Tennessee,  under 
ity  of  act  of  Congress,  July  11, 1870,  and  the  report  upon  it  is 
found  in  the  Report  of  Chief  of  Engineers  for  1871,  pp.  491-494. 
lamination  in  Tennessee  was  ordered  by  Congress,  in  act  of  March 
>,"from  its  junction  with  the  Holston,  at  Knoxville,  to  Leadvale, 
'    The  estimate  made  in  1871  was  resubmitted  with  the  report  oi 

)w  Leadvale — mouth  of  Nolichucky  River — a  distance  of  90  miles, 
ver  is  impeded  by  the  surface  obstructions  usually  found  in 
ain  streams.  This  stretch  of  river  is  exceptionally  beautiful, 
,  and  adapted  to  navigation,  especially  below  Dandridge,  about 
es.  The  fall  being  only  about  1  foot  per  mile,  the  channel  can  be 
improved.  From  the  junction  of  the  Nolichucky  River  to  the 
Rsee  State  line,  31  miles,  the  French  Broad  is  not  susceptible  of 
vement  except  by  slack-water  navigation,  the  fall  being  7  feet 
lie. 

present  project  of  improving  the  channel  from  mouth  of  river  to 
ale,  about  90  miles,  consists  in  removing  surface  obstructions, 
g  down  overhanging  trees,  and  building  wing  dams  where  neces- 
3o  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the 
try  low- water  season.  Under  this  plan  operations  have  been 
i  on  at  the  most  serious  obstructions. 


_ 
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The  following  appropriations   have  been   made    by  Congress  for 
improving  French  Broad  River  in  Tennessee,  viz : 

Act  of-1-  I  Act  of — 

June  14,  1880 $10,000  August  11,  1888 $10,000 


March  3.  1881 •  3,500 

Angu8t2,  1882 5,000 

July  5,  1884 3,500 

Augusts,  1886 6,000 


September  19,  1890 10, 000 

July  13,  1892 15,000 


Totul 63,000 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30,  1893,  including  outstanding  indebtedness,  was  $52,523.48. 
This  expenditure  has  resulted  in  the  improvement  of  t«n  of  the  princi- 
pal obstructions  below  Dandridge  by  deepening  and  clearing  the  chan- 
nel, removing  tish-traps,  constructing  and  modifying  wing  dams,  and 
revetting  the  banks  where  necessary.  A  list  of  these  ten  obstructions, 
with  their  distances  below  Dandridge  and  the  work  done  at  each  to 
June  30,  1890,  is  given  in  the  Annual  Jleport  of  the  Chief  of  Engineers, 
1891,  pp.  2262, 2263. 

The  improvements  made  at  Seven  Island  Shoals  duriijg  1889  and 
1890  are  therein  reported  as  the  most  important  effected  on  the  French 
Broad  River  in  several  years,  and  have  resulted  in  making  this  obstruc- 
tion navigable  for  steamers  at  stages  of  the  river  when  upstream  navi- 
gation  was    heretofore    impracticable.      The   work  at  these  shoals, 
although  not  completed,  has  done  much  good.     Before  any  work  was 
done  here  by  the  United  States  it  usually  took  a  steamboat  from  one 
to  one  and  a  half  days  to  go  through,  but  now  the  passage  can  be  made 
in  forty-five  minutes.    At  Bryant  Shoal  the  modification  and  enlarge- 
ment of  the  old  wing  dam  and  the  removalof  bowlders  from  the  channel 
has  greatly  improved  navigation.    Great  benefit  has  resulted  from  the 
improvement  made  at  Jumi^mg  Moses  Shoal,  near  mouth  of  the  river, 
its  dangerous  condition  having  been  greatly  modified. 

During  the  fiscal  years  1891  and  1892,  the  improvements  were  cod- 
tinned  at  Bryant  Shoals  and  Hanging  Bock  Shoals.  The  barattbe 
foot  of  Bryant  Shoals  was  excavated  and  two  dams  constructed,  run 
niug  out  from  the  north  bank.  The  old  dam,  extending  from  the  foot 
of  McCroskey  Island,  was  straightened  and  made  parallel  to  the  main 
current,  then  lengthened  to  hold  water  upon  the  shoal.  Across  the 
island  chute,  about  500  feet  below  the  mouth  of  Pigeon  River,  a  cu^oflf 
dam  was  built,  submerging  the  bar  complained  of  as  shutting  off  all 
navigation  during  low  water,  through  which  the  current  will  soon  cat 
a  good  chute  suiticient  for  the  passage  of  boats.  At  Hanging  Rock 
Shoals  the  channel  was  changed  from  the  north  to  the  «outh  side 
of  Brabson  Island.  The  new  channel  was  cleared  of  snags,  driiU, 
etc.,  and  some  rock  excavated.  Eight  dams  were  built,  a  retaini"^ 
dam  at  foot  of  island  with  two  spurs  jutting  toward  the  new  cha»D^ 
to  divide  the  fall  and  guard  against  the  formation  of  a  bar  near  thefoo* 
of  the  main  dam ;  the  old  dam  on  the  south  bank  of  the  island  ^^ 
utilized  and  185  feet  added  to  it  in  the  direction  of  the  new  channel; 
two  dams  were  built  out  from  the  south  shore  of  Brabson  Island,  a^d 
two  dams  across  the  head  of  the  chute,  closing  the  old  channel,  whicj 
was  left  open  as  long  as  possible,  and  no  detention  of  boats  resulted 
from  the  change. 

A  small  light-draft  steamer,  Stephen  H.  Long^  was  built  at  Chatta- 
nooga, Tenn.,  for  use  upon  the  Upper  Tennessee  and  its  tributarieSt 
and  was  paid  for  from  the  proceeds  of  the  saJeof  the  U.S.  S.  McPherio^ 
to  the  works  on  the  Lower  Tennessee  River. 

Work  was  in  progress  at  the  Hanging  Rock  Shoals  at  the  beginning 
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^resent  fiscal  year  and  was  continued  at  several  obstructions 
anuary  1,  1894,  when  operations  were  suspended,  the  funds 
le.for  channel  work  being  nearly  exhausted.  The  fleet  with 
igiiieer  property  was  dropped  down  to  winter  moorings  at  Ohat- 
I,  Tenn.,  as  a  measure  of  economy  and  safety. 
:  was  carried  on  during  the  fiscal  year  at  Hanging  Rock  Shoals, 
Shoals,  Nichols  Reef,  and  Zimmerman  Ford,  as  follows: — 

tripped cubic  yards..  989 

arried do 5,075 

i  repaired  and  extended do 1.803 

ams  built do 1,390 

>tection,  riprap do 425 

[  from  channel : 

I  rock do 377 

erock do 30 

B Number. .  8 

?ing  trees do 65 

nel  excavated  at  i^ichols  Reef.     Built  check-dam  and  180  feet 

dam;  repaired  and  extended  old  riprap  dams,  and  revetted 

;  Hanging  Rock  Shoals.    Built  riprap  dam  at  Denton  Shoals. 

580  feet  of  old  dams  just  below  Zimmerman  Ford;  built  out  a 

ir  dam  from  right  bank,  108  feet  long,  just  below  the  old  dam. 

linations  and  maps  were  made  of  the  obstructions  at  Evans 

Safiels  Slioals,  Hanging  Ro<^k  Shoals,  Cement  Shoals,  Camp- 

loals,  and  Pennyroyal  Shoals. 

Bfork  clone  during  the  past  season  appears  to  give  satisfaction 
iteamboat  men,  for,  under  date  of  June  21, 1894,  Mr.  D.  M.  Rose, 
nt  and  general  manager  of  the  Three  Rivers  Packet  Company, 
r  between  Knoxville  and  Chattanooga  on  the  Tennessee  River 
tween  Knoxville  and  Dandridge  on  the  French  Broad  River, 
hat— 

rer  (French  Broad)  at  this  time  is  at  its  lowest  and  the  boats  are  having  a 
eof  it ;  in  fact,  they  can  hardly  get  up  as  far  as  Pigeon  Kiver.  The  Bowman 
LSt  below  Riverdale,  is  the  worst  shoal.  Pennyroyal  and  the  Hnffaker  shoal 
to  «xet  over.  We  h.'ivo  no  trouble  at  Hanging  Rock  or  Wesley,  and  they  say 
Rock  is  improving  all  the  time  and  gets  easier  to  get  over.  There  seems  to 
water  in  the  Wesley  Chnte  than  ever  before ;  it  is  cutting  out  and  no  trouble 

Elll. 

mprovement  of  the  French  Broad  River,  Tennessee,  is  of  vital 
inc-e  to  the  inhabitants  along  its  banks,  not  only  by  reason  of 
pasing  commerce,  but  because  of  its  being  constantly  used  as  a 
y  for  travel  by  the  people  themselves,  a  large»number  of  pas- 
I  being  canied  by  the  small  steamers  that  ply  upon  this  stream, 
mmerce  consists  principally  of  marble,  sand,  logs,  lumber, 
grain,  live  stock,  wood,  and  general  merchandise.  The  comple- 
tlie  existing  project  of  improvement  will  materially  aid  in  the 
mient  of  the  mines  and  will  open  a  river  highway  for  the  trans- 
)n  of  the  mineral  wealth  of  the  mountains  and  the  products  of 
I  agricultural  lands  of  the  region  drained  by  the  river  and  its 
ries. 

imount  expended  during  the  fiscal  year,  including  outstanding 
dness,  was  $11,000.38. 

balance  ($88,000)  of  the  original  estimate  of  $150,000  for 
ing  the  French  Broad  River  from  its  mouth  to  Lead  vale  is  mani- 
nsuHicient  to  secure  the  2-foot  ordinary  low-water  navigation 
to  be  obtained  under  the  project.  The  examinations  heretofore 
f  the  Fi*ench  Broad  River  were  limited  and  incomplete,  and  are 
icient  whereon  to  base  a  revision  of  the  esUm^A.^  oi  Y^IY,    W  ^ 
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radical  improvement  of  the  chanuel  is  to  be  andertaken,  it  is  recom- 
mended that  a  detailed  survey  be  made  to  obtain  the  data  necessary  to 
determine  the  cost  of  the  work  as  projected,  having  in  view  its  advan- 
tageous and  economical  prosecution. 

LITTLE  PIGEON  RIVER,   TENNESSEE. 

This  stream  is  formed  by  the  junction  of  its  east  and  south  forks  at 
Sevierville,  Tenn.,and  flowing  northwesterly  for  about  5  milesit  enters 
the  French  Broad  River  about  32  miles  above  Knoxville. 

An  examination  of  Little  Pigeon  River  was^made  under  the  provisioM 
of  river  and  harbor  act  of  September  19, 1890.  The  channel  was  found 
to  be  obstructed  by  rock  reefs  and  gravel  shoals.  The  object  of  the 
proposed  improvement  at  the  estimtfte  of  cost  submitted  ($10,000) 
being  to  open  up  the  river  to  navigation  a«  far  as  Catlettsburg,  about 
2  miles,  permitting  the  passage  of  the  small  steamers  that  ply  vl\}ovl 
the  French  Broad  River,  and  occasionally  during  extreme  high  water 
to  ascend  to  Sevierville,  5  miles  from  the  mouth  of  river.  (See  Report 
printed  as  House  Ex.  Doc.  No.  159,  Fifty-first  Congress,  second  ses- 
sion, and  Report  of  Chief  of  Engineers,  1891,  pp.  2287-2288.) 

The  river  and  harbor  act  of  July  13,  1892,  provided  that  of  the 
$15,000  appropriated  for  improving  French  Broad  River,  Tennessee, 
$1,000  "may  be  used  in  removing  bar  or  shoal  in  Little  Pigeon  River.^ 
This  sum  has  been  allotted  for  the  removal  of  the  bar  near  the  month  of 
the  river,  described  as  the  only  bad  shoal  below  Catlettsburg.  No 
work  was  done  nor  expenditures  made  during  the  fiscal  year  ending 
June  30,  1893. 

A  working  party  was  organized  in  October,  and  operations  were 
begun  and  carried  on  for  twenty  days  in  connection  with  those  in  prog- 
ress upon  the  French  Broad  River.  To  overcome  the  obstruction  ot 
shoal  near  the  mouth  of  the  river,  it  was  found  desirable  to  excavate 
the  channel  at  Gass  Reef,  and  to  use  the  excavated  material  and  loose 
rock  in  building  riprap  dam.  The  dam  in  the  large  slough  just  above 
the  mouth  was  repaired,  and  three  small  dams  were  also  built  across 
the  small  slough  on  the  left  bank  to  hold  up  the  water  in  mouth  of 
river.    The  following  was  the  work  done: 

At  Gass  Reef: 

Solid  rock  removed cnbic  yards..    70 

Loose  rock  removed do 20 

Quarry  stripped do 135 

Stone  qnnrried do 416 

Dam  built do 506 

Overhanging  trees  cut  down number..    60 

Dams  built,  repaired,  and  extended  across  slough  near  mouth  of  river,  cubic 
yards 431 

The  amount  expended  during  the  fiscal  year  was  $633.10. 

The  balance  of  the  estimate  for  this  proposed  improvement  ($9,000) 
can  be  profitably  expended  during  the  next  two  fiscal  years  in  the 
prosecution  of  channel  work  below  Catlettsburg,  as  projecjjted. 

Estimate  of  cost  of  Improving  French  Broad  River,  Tennessee,  from 

mouth  to  Leadvale 1 $150,000.00 

Amount  appropriated 62, 000. 00 

Amount  allotted  for  Little  Pigeon  River,  act  of  July  13, 1892 1,000.00 

Amount  received:  Sale  of  steamer  McPherson 900.00 

Amount  expended,  including  outstanding  indebtedness,  French  Broad 

River 62,670.30 

Amount  expended,  including  outstanding  indebtedness,  Little  Pigeon 


APPENDIX   B  B — REPORT   OF   CAPTAIN   BIDDLE. 


1801 


Money  statements. 

LITTLE  PIGEON  RIYEB. 

July  1, 1893,  balance  unexpended $1,000.00 

Jnne  30, 1894,  amount  expended  during  fiscal  year 1 633.10 

July  1, 1894,  balance  unexpended 366. 90 

I  Amount  T estimated)  required  for  completion  of  existing  project 9, 000. 00 

)  Amount  t nat  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1896      9, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

FRENCH  BROAD  RIVER. 

July  1, 1893,  balance  unexpended $11,330.06 

June  30, 1894,  amount  expended  during  fiscal  year 10, 968. 75 

July  1, 1894,  balance  unexpended 361. 33 

July  1, 1894,  outstanding  liabilities 31.63 

July  1, 1894,  balance  available 329.70 

{Amount  (estimated)  required  for  completion  of  existin^^  project 8§,  000. 00 
Amount  that  cau  be  profi  tably  expended  in  fiscal  year  ending  J  u  ne  30, 1896    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

French  Broad  River,  TenitMsee,  from  July  i,  1893,  to  June  SO,  1894, 


Artlclee. 


Grain . . 
liOoiber 
Flour . . 
HoM  .. 
CoiQ  ... 
ShiDjclei 
H»y  ... 


Tons. 


8,eoo 

2,00U 
300 
300 
200 
200 
200 


Articlea. 


Cattle 

Wood 

Horeea  and  mules... 

Bricks 

Salt 

Tobacco 

General  merobandiae 


Tons. 


180 

150 

100 

80 

75 

40 

5,000 


B  B  5. 


IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

* 

The  Clinch  Kiver  rises  in  the  Cumberland  Mountains,  in  south- 
western Virginia,  and  flows  in  a  southwesterly  direction  generally  par- 
allel to  the  Holston  Eiver,  and  empties  into  the  Tennessee  River  at 
Kingston,  Tenn.,  104  miles  above  Chattanooga  and  79  miles  below  Knox- 
ville;  the  length  of  its  course  in  Tennessee  being  about  230  miles. 

Between  1830  and  1845,  work  was  done  by  the  State  of  Tennessee, 
but  it  resulted  in  little  or  no  advantage  to  navigation.  The  country 
drained  by  this  river,  about  1,436  square  miles,  is  mountainous  and  has 
very  meager  transportation  facilities. 

Under  authority  of  act  of  Congress  approved  March  3, 1875,  examina- 
tion of  the  river  was  made  both  in  Virginia  and  Tennessee.  Osborns 
Ford,  Virginia,  about  35  miles  northeast  of  the  Tennessee  line,  is 
regarded  as  the  head  of  high- water  navigation  on  the  Clinch  River.  It 
has  no  low- water  navigation.  (See  Report  of  Chief  of  Engineers,  1865, 
pp.  736-747.)    An  examination  of  theCUnch  River  from  ]S[a;a\i¥at4^^\sL- 
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ginia,  to  Haynes  or  Walkers  Ferry,  Tennessee,  a  distance  of  about  161 
miles,  was  made  in  1880.  (See  Report  of  Chief  of  Engineers,  1881,  pp. 
1864-1867.)  The  original  project, submitted  in  1876,  provided  only  '*to 
improve  the  high-water  navigation  of  this  river,  so  that  there  shall  be 
less  difficulty  and  danger  in  bringing  out  cargoes,  and  so  that  rain  tides 
of  3  or  4  feet  may  be  made  use  of  for  boating  purposes. "  This  was 
estimated  at  $26,400.  In  1881,  the  engineer  officer  in  charge  reports 
that  he  hoped  to  attain  a  permanent  increase  of  depth  of  water  in  chan- 
nel, by  blasting  rock,  etc.,  "securing  for  about  145  miles  of  the  lower 
river  at  ordinary  low  water  from  its  mouth  to  Clinton,  about  2  feet,  and 
from  Clinton  to  Walkers  Ferry  (Haynes)  about  IJ  feet,"  adopting  the 
low-water  channel,  which  in  1876  had  been  simply  suggested  as  a  chan 
nel  that  might  be  found  practicable  after  a  careful  survey,  and  thus 
modifying  the  then  existing  project,  but  without  increasing  the  origi- 
nal estimate  which  was  simply  for  high-water  navigation,  by  the  cost 
of  the  channel  projected.  In  1885,  the  estimate  was  increased  to  $50,000, 
'*  because  it  had  been  found  ne<jessary  to  make  the  channel  from  two 
to  three  times  the  width  thought  sufficient  when  the  original  estimates 
were  made, "  but  the  estimate  was  not  increased  although  the  proposed 
low-wSter  navigation,  instead  of  the  high- water  navigation,  was  adopted 
as  part  of  the  present  project;  therefore,  the  balance  of  the  original 
estimate  as  modified  and  remaining  unappropriated,  $11,000,  isnuuii 
festly  inadequate  to  complete  the  work  as  projected. 

The  examinations  made  of  the  Clinch  River  are  not  sufficient  whereon 
to  base  an  estimate  of  the  cost  of  the  projected  low-water  channel 
below  Walkers  Ferry,  but  if  radical  improvement  is  to  be  undertaken 
it  is  recommended  that  a  detailed  survey  be  made  to  obtain  the  data 
necessary  to  determine  the  cost,  having  in  view  an  advantageous  and 
economical  prosecution  of  the  work. 

'Above  Walkers  Ferry  to  the  Tennessee  State  line,  about  85  miles, 
the  only  projected  im])rovement  is  to  reduce  the  ledges  and  remoTe 
loose  rock,  etc.,  sufficiently  to  assist  flatboat  navigation  and  rafting 
during  "rain  tides." 

The  following  appropriations  have  been  made  for  this  improvement: 

Act  of— 

August  11, 1888 $5,000 

September  19, 1890 4, 000 

July  13,1892 4,000 

Total 39,000 

The  total  amount  expended  to  June  30,  1893,  including  outstanding 
.indebtedness,  was  $35,806.20;  the  general  results  attained  by  this 
expenditure  are  that  the  reefs  have  been  reduced,  many  snags  and 
overhanging  trees  removed,  and  several  strong,  heavy  wing  and  longi- 
tudinal dams  built,  thus  securing  a  passable  channel  at  stages  of  the 
water  2  or  3  feet  lower  than  before  the  improvement  was  begun. 

Above  Haynes  or  Walkers  Ferry  special  advantages  were  secured 
about  ten  years  ago  at  Hunters  Shoals,  Sycamore  Shoals,  Hopsou 
Shoals  and  Straight  Shoals. 

Below  Walkers  Ferry  (Haynes)  important  work  has  been  done  at 
Black  Shoals  and  Bletcher  Shoals;  at  Cloud  Shoals  seven  dams  have 
been  built  and  a  heavy  dam  at  Hibb  Shoals,  which,  with  the  rock 
excavation  in  channel,  have  lessened  the  dangers  to  navigation.  At 
Llewellyn  Shoals,  the  improvements  completed  consist  of  reducing 
projecting  rocky  points,  removing  snags,  sand,  and  gravel  from  the 
channel,  completing  wing  dams,  and  constructing  dam  190  feet  long, 


^(•t  of— 

June  14,  1880 $10,000 

MarchS.  18^1 3,000 

Augn8t2,  1882 3,000 

July  5,  1884 5,000 

August  5,  1886 5,000 
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kbont  324  feet  below  Moores  Ferry  or  Ford.  Safe  navigation  at  these 
ihoals  is  now  reported. possible  at  a  stage  of  water  from  1  to  1^  feet 
ower  than  before  the  work  done  in  1892  was  begun.  At  Young  Island 
he  fish-trap  dam  was  taken  from  the  chute  south  of  the  island,  but 
nore  work  is  necessary  to  confine  the  wat^r  to  one  channel  for  the 
loating  of  logs  to  the  mills  below  the  island. 

In  July,  1892,  partial  examinations  were  made  below  the  mouth  of 
*owell  River,  and  in  October  below  the  mouth  of  Emory  River,  having 
II  view  the  ascertaining,  in  a  general  way,  of  what  work  is  necessary 
obe  done  to  improve  the  channel  to  the  extent  of  securing  a  navigable 
[epth  of  2  feet  at  ordiuary  low  water. 

Xo  channel  work  was  practicable  during  the  fiscal  year  until  Novem- 
ber, 1893:  a  little  work  was  then  done  near  Givens  Ford,  about  one-  * 
lalf  mile  below  mouth  of  Emory  River;  60  cubic  yards  of  loose  rock 
rere  removed  from  channel  and  placed  in  riprap  dams  at  this  point; 
^Id  weather  and  high  water  setting  in,  all  work  was  necessarily  sus- 
pended until  next  season.  The  boats,  with  other  engineer  property  per- 
aining  to  the  work,  were  dropped  down  to  Chattanooga  on  the  Ten- 
lessee  River  for  moorings  and  placed  with  other  property  as  a  means 
^f  economy  and  safety. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
ndebtedness,  was  $933.12. 

Having  reference  to  navigation  and  commerce  upon  the  Lower  Clinch 
tliver,  the  last  Annual  ReiK)rt  states  that — 

The  section  of  the  river  below  Clinton,  a  distance  of  about  70  miles,  is  practicable 
or  steamboat  navigation  daring  the  higher  stages  of  the  river,  and  to  increase  the 
en«cth  of  tho.  season  of  navigation  the  present  project  contemplates  the  constructiou 
»t'  wing  dams  and  other  channel  work  at  the  most  troublesome  obstructions.  The 
>rincipal  navigation  at  present  consists  of  logs  and  zinc  ore.  Immense  tracts  of 
incut  timber  still  remain  in  the  country  adjacent  to  this  stream,  and  will  for  a  long 
rime  to  come  require  its  channel  as  a  means  of  transportation .  The  product  of  the 
siuc  mines  is  brought  down  from  time  to  time  in  flatboats  to  the  reducing  works  at 
l.*linton.  These  ore  deposits  are  reported  as  being  very  extensive  and  practically 
lependent  upon  the  river  for  transportation. 

The  Lioomis  &  Hart  Manufacturing  Company,  of  Chattanooga,  Tenn.,  reports  that 
klxiut  78  percent  of  the  logs  reaching  Chattanooga  are  run  out  of  the  Clinch  and  its 
liUataries,  the  Powell  and  Emory  rivers. 
Sstiiuate  for  improving  Clinch  Kiver,  Tennessee,  as  modified  in  1885 $50, 000. 00 

Lmount  appropriated \ 39,  000.  00 

Lniount  expended,  including  outstanding  indebtedness 36,  710. 54 

Money  statement. 

^aly  1,  1893,  balance  unexpended $3, 222. 58 

uiie  30,  1894,  amount  expended  during  fiscal  year 904. 28 

nly  1,  1894,  balance  unexpended 2, 318. 30 

fily  1,  1894,  outstanding  liabilities 28. 84 


nly  1,  1894,  balance  available 2,289.46 

Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 

,  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    ll,  000. 00 
I  Submitted  m  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMKRCIAL  STATISTICS. 


Clinoh  River f  Tenneeseej  from  July  1,  1893,  to  June  30,  1894. 
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IMPROVEMENT   OF   CUMBERLAND   RIVER,  TENNESSEE  AND  KENTUCKY. 

The  Cumberland  River  rises  in  eastern  Kentucky,  on  the  western 
slope  of  the  Cumberland  Mountains ;  flows  in  a  tortuous  course  of  about 
688  miles  through  eastern  Kentucky,  middle  Tennessee,  and  western 
Kentucky,  and  discharges  into  the  Ohio  Kiver  near  Smithlaud,  Ky. 
Fiom  Point  Burnside,  Ky.,  the  head  of  steamboat  navigation,  to 
Smithland,  Ky.,  is  205  miles  on  an  air  line,  while  by  the  way  of  the 
Cumberland  Kiver  the  distance  is  518  miles,  203  miles  being  in  the  State 
of  Kentucky  and  315  miles  in  the  State  of  Tennessee. 

From  1830  to  1840  the  legislatures  of  Tennessee  and  Kentucky  made 
several  appropriations  for  the  improvement  of  the  navigation  of  the 
Cumberland  River,  but  little  benefit  to  the  general  condition  of  the 
river  seems  to  have  been  accomplished.  The  Cumberland  Navigation 
Company  was  incorporated  by  the  State  of  Tennessee  in  1846  for  improv 
ing  the  '^  navigation  of  the  Cumberland  River  below  the  town  of  Nash- 
ville by  means  of  a  system  of  locks  and  dams,^  but  nothing  tangible 
was  done  to  carry  out  the  proposed  improvement. 

Congress  appropriated  $155,000  for  improving  the  river  by  acts  of— 

July  17, 1832 $30,000 

June  28, 1834 30,000 

July?,  1836 20,000 

March  3,  1837 55,000 

July  7. 1838..... 20,000 

Total 155,000 

The  amount  was  expended  in  carrying  out  the  project  authorized  by 
act  of  Congress  and  based  on  the  survey  of  Capt.  Howard  Stanbury. 

From  1838  to  1871  no  appropriations  were  made  by  Congress  for 
improving  the  Cumberland  River. 

By  act  of  July  11,  1870,  Congress  authorized  an  examination 
survey  of  the  Cumberland  River.  In  Reports  of  the  Chief  of  Engineew, 
1871,  pp.  468-485,  and  1872,  pp.  463-472,  may  be  found  the  reports  of 
Maj.  Godfrey  Weitzel,  Corps  of  Engineers,  U.  S.  Army,  giving  descnp- 
tion  of  the  Cumberland  River  from  the  Great  Falls  of  the  Cumberland 
to  the  mouth  of  the  river  at  Smithland,  Ky.  This  survey  fur- 
nished the  basis  of  the  project  under  which  the  work  below  Nash- 
ville has  been  done,  the  original  estimates  having  been  increased  in 
1884  and  1888.  From  Nashville  to  Smith  Shoals  the  work  was  carried 
on  under  the  project  of  1871  until  1887.  A  survey  of  the  river  from  the 
head  of  Smith  Shoals  to  Nashville  was  made  in  1882  and  1883.  (9^ 
Report  of  Chief  of  Engineers,  1884,  pp.  1663-1675.)  On  this  survey  is 
based  the  present  project  of  improvement  by  locks  and  damsottho 
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Gnmberland  Biver  above  Nashville.  A  survey  of  Smith  Shoals  made 
ill  1874  (see  Report  of  Chief  of  Engineers,  1875,  pp.  795-800)  is  the 
basis  of  the  project  under  which  work  was  done  at  that  obstruction 
from  1877-1883.  A  survey  of  the  falls  of  the  Cumberland  Biver  was 
made  in  1878.  (See  Beport  of  Chief  of  Engineers,  1879,  pp.  1279-1282.) 
An  examination  above  the  falls  was  made  in  1880.  (See  Beport  of  the 
Chief  of  Engineers,  1881,  pp.  1854-1859.) 

Under  provisions  of  act  of  August  11, 1888,  a  detailed  instrumental 
survey  was  made  of  the  «*  Lower  Cumberland  Biver  from  Nashville  to 
its  mouth  to  ascertain  if  necessary  to  establish  locks  and  dams."  (See 
Beport  of  the  Chief  of  Engineers,  1890,  pp.  2151-2161.) 

The  sixteen  appropriations  made  by  Congress  from  1871  to  1892 
amount  to  $1,466,000,  and  are  itemized  .under  the  heads  of  "below 
Nashville''  and  "above  Nashville." 

The  obstructions  are  of  a  uniform  character,  consisting  of  rock  ledges, 
gravel  and  sand  bars,  bowlders,  snags,  overhanging  trees,  and  other  sur- 
face obstructions.  The  Cumberland  Biver  supplies  in  many  cases,  both 
above  and  below  Nashville,  the  only  means  of  transit  between  the  towns 
and  villages  lying  along  its  course. 

1.  BELOW  NASHVILLE  (191  MILES). 

The  Cumberland  Biver  below  Nashville  is  navigable  for  all  steam- 
boats plying  on  it  for  six  months  in  each  year;  for  boats  not  drawing 
over  3  feet,  from  six  to  eight  months;  and  for  boats  drawing  16  inches 
or  less,  for  the  whole  year. 

Dp  to  this  time  the  work  below  Nashville  has  been  carried  on  under 
Axe  project  of  1872,  which,  to  quote  from  the  original  report,  is — 

To  excavate  the  bars  and  rock  ledges  to  get  an  additional  depth  of  water,  to  con- 
Tact  the  waterways  in  places  to  get  the  ret^^uisite  depth,  to  remove  snags  and  bowl- 
lers  from  the  main  clianiiel,  ana  to  restrain  tributary  streams  in  well  determined 
channels  at  their  Junction  with  the  river. 

In  seasons  of  unusually  low  water  the  mouth  of  the  river  near  Smith- 
land,  Ky.,  is  seriously  obstructed  by  the  formation  of  sand  bars. 

The  following  appropriations  have  been  made  for  the  section  of  the 
river  below  Nashville,  under  the  old  project  and  estimates: 


Act  of— 

MarchS,  1871 $30,000 

June  10,  1872 20,000 

March  3,  1873 25,000 

March3,  1875 25,000 

June  18,  1878 45,000 

March3,  1879 40,000 

June  14,  1880 20,000 

March  3,  1881 15,000 


Act  of— 

August2,  1882 $15,000 

July5,  1884 7,500 

Augusts,  1886 12,500 

Augustll,  1888 mOOO 

September  19, 1890 40, 000 

Total 305,000 


The  board  of  engineer  officers  (see  Chief  of  Engineers'  Report,  1888, 
pp.  1626>1632)  recommended  the  construction  of  a  dike  near  Smithland, 
Ky.,  at  an  estimated  cost  of  $121),600,  so  as  to  increase  the  depth  of 
^ater  at  the  shoals  at  the  junction  of  the  Cumberland  River  with  the 
^hio  River.  The  river  and  harbor  act  approved  September  19,  1890, 
provides  that  $30,000  of  the  appropriation  for  improving  the  Cumber- 
'ftiid  River  below  Nashville  shall  be  expended  in  improving  the  mouth 
^f  the  river,  and  the  act  of  July  13,  1892,  appropriated  $40,000  for  con- 
JJiiuing  the  improvement,  including  the  mouth  of  the  river,  and  "  that 
^lO^OOO  of  this  sum,  or  so  much  thereof  as  may  be  necessary,  shall  be 
Available  for  acquiring  site  and  locating  lock  and  dam  near  the  mouth 
^f  flarpeth  River,  Tennessee,  according  to  the  survey  and  plan  of  Lieut. 
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Col.  Barlow,  Corps  of  Engineers,  U.  S.  Army,  submitted  in  December, 
1880."    (See  Report  of  Chief  of  Engineers,  1800,  pp.  2151-2161.) 

Tills  forms  the  initial  movement  for  work  nnder  the  plan  above  men- 
tioned. The  project  now  in  force  for  improving  this  section  of  the  river 
according  to  the  x)lan  submitted  consists  (1)  of  the  extension  of  the  lock 
and  dam  system  of  the  Upper  Cumberland  to  the  lower  river  by  the 
construction  of  7  locks  and  dams,  extending  from  neur  the  month  of 
Harpeth  River  (Lock  A)  to  Big  Eddy  Shoals  (Lock  G),  the  lock  cham- 
bers to  be  each  of  280  feet  available  length  by  62  feet  width,  the  lifts 
of  the  locks  varying  from  8J  to  11^  feet,  aggregating  about  70  feet;  (2) 
of  the  improvement  of  the  Kentucky  Chute  at  mouth  of  river,  as  rec- 
ommended by  board  of  engineer  officers  June  16, 1888,  (Report  of  Chief 
of  Engineers,  1888,  p.  1628)  ,•  (3)  of  the  channel  work  necessary  below  Lock 
G,  between  Big  Eddy  Shoals  and  mouth  of  river;  and  (4)  snagginf^and 
removal  of  surface  obstructions  below  Nashville.  Total  estimate  of  cost 
of  entire  improvement  under  revised  project,  $1,964,600;  which  is  given 
in  this  report  as  the  amount  (estimated)  required  for  completion  of 
existing  i)roject,  less  the  amount  appropriated  for  the  work  projected 
by- 
Act  of  July  13,  1892 $40,000 

The  amount  expended  to  June  30, 1893,  including  outstanding  indebt 
edness,  and  amount  covered  by  contract,  was  $319,990.01,  which  expend- 
iture has  resulted  in  lengthening  the  season  of  navigation  by  giving 
an  increased  depth  at  low  water,  combined  with  the  greater  security 
in  the  passage  of  the  worst  obstructions;  improvements  more  or  less 
complete  being  effected  in  the  general  river  at  Harpeth  Shoals,  Pal- 
myra Bar,  Elk  Creek  Shoals,  Dover  Shoals,  Big  Eddy  Shoals,  etc^ 
Rebuilt  and  refitted U.  S.  snag  boat  Weitzel,  for  snagging,  etc.,  in  Cum- 
berland River,  upon  which  work  she  was  employed  daring  part  of  the 
fiscal  years  1892  and  1893. 

Under  contract  the  work  of  building  dike  and  shore  protection  at 
mouth  of  river  was  nearly  completed,  and  by  hired  labor  the  old  dams 
were  entirely  removed  to  increase  the  width  of  channel;  the  shore  of 
Cumberland  Island,  in  the  vicinity  of  the  dams  was  protected  by  riprap? 
and  the  bank  above  foot  of  the  island,  opposite  the  Kentucky  main- 
land for  a  length  of  about  3,150  feet  was  protected  by  driving  piles 
near  the  low- water  line  and  revetting  the  bank  with  rock  and  brush. 
This  work  is  completed,  and  the  bank  now  thought  to  be  x)ermaDeDtly 
protected  from  erosion. 

The  necessary  surveys  were  made  and  sites  selected  and  approved 
for  proposed  lock  and  dam  (A)  at  or  near  the  mouth  of  Harpeth  River, 
as  provided  by  act  of  July  13,  1892. 

The  work  of  dike  construction  at  mouth  of  river,  under  contract  of 
March  12, 1890,  with  Mr.  Frederick  Hartweg,  of  Cincinnati,  Ohio,  was 
finished  in  August,  2,000,27  cubic  yards  of  stone,  at  94  cents  per  cubic 
yard,  and  255  cords  of  brush,  at  79  cents  per  cord,  being  placed  in  posi 
tion  during  the  fiscal  year;  the  contract  was  terminated  August 'A 
In  September,  part  of  the  old  upper  dam  was  removed  by  hired  labor, 
to  permit  the  passage  of  steamboats  without  danger. 

No  channel  work  was  done  during  the  fiscal  year. 

The  sites  for  lock  and  dam  (A),  about  2^  miles  below  the  month  of 
Harpeth  Biver,  were  condemned  by  the  U.  S.  district  court;  payment 
has  been  made  into  court  for  the  lock  site,  12  acres,  including  cost3) 
$1,009.60,  and  decree  issued  by  said  court  vesting  title  to  the  same  ia 
the  United  States;  the  title  to  the  site  of  abutment  of  dam,  3.9  acres, 
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ftving  been  examined  and  approved  June  26,  payment  will  be  made  for 
le  site,  including  costs,  9369.34,  and  title  vested  in  the  United  States 
itliout  unnecessary  delay.  Therefore,  as  soon  as  the  necessary  funds 
re  made  available,  the  construction  of  lock  and  dam  A  can  be  begun 
nd  prosecuted  to  completion,  and  the  most  formidable  obstruction  to 
tie  navigation  of  the  Lower  Cumberland — the  Harpeth  Shoals — thus 
e  overcome. 

The  amount  expended,  including  outstanding  indebtedness,  during 
he  fiscal  year  was  ¥9,699.06,  divided  as  follows: 

reneral  improvement $734. 61 

Lt  mouth  of  river 5,796.06 

iock  and  dam  near  mouth  of  Harpeth  River 3, 168. 39 

Total  expended ^ 9,699.06 

rhe  estimate  of  cost  of  improving  Cumberland  River  below  Nash- 
ville, in  accordance  with  revised  and  existing  project  of  1889 1,  964, 500. 00 

mount  appropriated,  act  of  July    3,  1892 40,000.00 

^nionnt  expended,  including  outstanding  indebtedness 17, 779. 21 

Money  statement, 

oly  1, 1893,  balance  unexpended $31,919.85 

one  30, 1894,  amount  expended  during  fiscal  year 9, 182. 86 

nly  1, 1894,  balance  unexpended 22,736.99 

aly  1, 1894,  outstanding  liabilities 516.20 

%  1, 1894,  balance  available 22,220.79 

•Amount  (estimated)  required  for  completion  "of  existing  project 1, 924, 500. 00 

Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  June 

30,1896 , 500,000.00 

Submitted  in  compliance  with  requirements  of  8ections2  of  river  and 

harbor  acts  of  1866 aufl  1867  and  of  sundry  civil  act  of  March  3, 1893. 


A.BOVB    NASHVILLE   (497    MILES),   PBfOM    NASHVILLE    TO   CUMBER- 
LAND  FORD. 

The  Cumberland  River  is  navigable  from  Nashville  to  Point  Biirn- 
ile,  Kentucky,  327  miles,  for  steamboats  drawing  not  more  than  3  feet 
oin  four  to  six  months  of  each  year,  and  for  boats  of  greater  draft) 
om  two  to  three  months. 

From  Nashville  to  mouth  of  Caney  Fork  River  (Carthage,  116  miles), 
»©  river  is  navigable  for  steamboats  of  2J  feet  draft  from  six  to  eight 
ontlis,  and  for  those  of  greater  draft  four  or  five  months.    Steamboats 

light  draft  can  ascend  to  Burksville,  236  miles  above  Nashville,  for 
om  five  to  seven  months,  and  larger  boats  four  or  five  months. 
The  obstructions  in  the  river  above  Nashville  are  of  the  same  general 
^Hracter  throughout,  consisting  of  ledges,  gravel  and  sand  bars, 
>Mlders,  snags,  overhanging  trees,  and  rapid  currents,  and  of  mill- 
*i«8  in  the  section  of  the  river  above  the  mouth  of  Jellico  Creek. 

-About  50  miles  above  Bumside,  Ky.,  are  the  Great  Falls  of  the 
Umberland,  a  vast  barrier  to  navigation,  the  difference  of  level 
^tween  crest  and  foot  of  the  main  fall  alone  being  about  54  feet. 
*iiith  Shoals,  10  miles  above  Burnside,  Ky.,  having  a  fall  of  55  feet  in 
i  miles,  form  the  most  serious  obstacle  to  navigation  below  the  Great 
alls. 
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The  appropriations  made  by  Congress  for  improving  the  Cumber- 
land Eiver  above  Nashville,  under  the  original  projects,  were  divided 
by  years  and  geograx^hical  divisions  as  follows: 


Acts  of— 


Geographical  division. 


\  Aug.  14^1  Juno  18. 
1     1876.         1878 


1.  Nashville  to    Kentucky 

liiie 

2.  Kentucky 'line  to  Smith 

Shoals 

3.  Smith  Shoals 

4.  Smith  Shoals  to  Falls  of 

Cumberland 

6.  Above  mouth  of  JqIHco, 


6.  Nanhvilloto  Smith  Shoals 

7.  Xashville     to    head    of 

Smith  Shoals 


$15,000 

10.000 
25,000 

2,000 


Total. 


52,000 


$20,000 

8,000 
30,000 

2,000 


Mar.  3,    June  14, 
1870.         188C. 


$18,000 

6.000 
15,000 


$15,000 

10,000 
20,000 


Mar.  3, 
1881. 


$15,000 

15,000 
10.000 


10,000 


00, 000       39, 000 


45,000 


50  000 


Aug.  2,    JnlyS, 


1882. 


18S4. 


TotiL 


$15,000 


5.000 
30,000 


$50,000 


50,000       50,000 


|83,W 

49,  m 
11S.0(» 

4.M 

15.0QII 

SO.W 


m\» 


These  appropriations,  aggregating  the  sum  of  $346,000,  have  been 
expended  in  the  several  sections  as  designated,  excepting  the  sum  of 
$5,000  originally  appropriated  by  act  of  August  2,  1882,  for  the  sectiott 
"  above  the  mouth  of  Jellico,  Kentucky,"  but  which  was  made  available 
by  act  of  September  19, 1890,  for  expenditure,  and  "  to  be  applied  to 
the  removal  of  snags  and  sand  bars  in  the  said  Cumberland  fiiver 
above  Nashville,  Tenn.,"  and  which  has  been  so  expended. 

The  disbursements  incident  to  the  works  above  Nashville  under  the 
above-named  appropriations  were  from  March,  1877,  to  December,  188<, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
surface  obstructions,  in  deepening  the  channel  over  the  worst  shoals  by 
excavation,  and  the  construction  of  wing  dams,  and  has  resulted ifl 
obtaining  an  increased  depth  at  several  of  the  principal  obstmctioDS, 
and  thus  securing  each  year  a  longer  and  safer  period  of  navigation. 

The  instrumental  surveys  of  1882  and  1883  (see  Report  of  Chiefof 
Engineers,  1884,  p.  1663,  et  seq.)  furnish  the  basis  of  the  present  project 
for  the  radical  improvement  of  the  Cumberland  River. 


FROM  NASHVILLE   TO   THE   HEAD   OF   SMITH   SHOALS. 

This  project  provides  for  the  construction  of  twenty-three  locks  and 
dams  between  Nashville  and  Burnside,  Ky.,  and  of  seven  locks  and 
two  dams  at  Smith  Shoals,  using  the  river  itselt  as  a  canal,  one  dam  *' 
Mill  Shoals  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimate 
cost  of  $4,077,922,  increased  in  1891  to  $7,500,000, 

The  a(jt  of  July  5,  1884,  appropriated  $50,000  and  provided  that  the 
"  improvement  shall  be  made  according  to  the  recommendation  of  31*} 
W.  R.  King,  engineer  in  charge,  contained  in  the  letter  of  Secretary  ot 
War,  March  15,  1884,  Senate  Ex.  Doc.  No.  129,  first  session  Forty 
eighth  Congress." 

It  is  provided  in  said  executive  document  that  the  dimensions  of  the 
seven  locks  at  Smith  Shoals  are  to  be  *'  55  feet  by  140  feet  in  the  chain 
ber,''  and  the  twenty-three  locks  between  Nashville  and  Burnside,  Ky-i 
"  should  be  about  00  feet  wide  and  250  feet  between  miter  siUs,  though 
perhaps  smaller  dimensions  would  answer  the  puri)ose." 

The  act  of  August  5, 1886,  specifically  provided  for  this  work  of 
canalization  "  with  a  view  to  secure  in  the  channel  a  depth  of  4  feet, 
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imeuciug  with  the  lock  at  or  near  the  lower  island  at  Xashville.'^ 
)  Board  of  Engineer  Officers  constituted  to  examine  an^  report  upon 
plan  and  estimate  for  this  lock  (No.  1)  recommended  a  lock  of  the 
owing  dimensions:  280  feet  long,  52  feet  wide,  from  10  to  12  feet  lift, 
h  4  feet  of  water  on  lower  and  5  feet  on  upper  miter  sill.  This 
)mmendation  was  approved  by  the  Chief  of  Engineers  and  the  Sec- 
iry  of  War.  (See  Ileport  of  Chief  of  Engineers,  1888,  p.  1622,  et  seq,) 
he  plans  first  submitted  provided  for  a  lock  (No.  1),  fixed  dam,  and 
tment  of  such  dam,  but  upon  further  consideration  by  a  Board  of 
,nneers  it  was  recommended  conditionally  and  approved  that  a  mova- 
dam  be  constructed  instead  of  a  fixed  dam.  (Sec  Report  Chief  of 
Ciueers,1890,p.2143,<?f«e?g.)  This  Board,  in  asubsequentreportdated 
member  26, 1890  (6793,1890),  for  reasons  therein  given,  withdrew  its 
oer  suggestion  and  recommended  the  construction  of  a  fixed  dam  as 
:iually  proposed. 

he  Board  of  Engineers  constituted  to  examine  and  leport  upon  the 
1  and  general  design  of  Lock  2  recommended  in  their  report,  Novem- 
25, 1890  (6727, 1890),  a  lock  of  280  feet  available  length,  52  feet 
irior  width,  conformmg  to  the  dimensions  prescribed  for  Lock  1,  but 
>mmending  a  depth  of  6^  feet  of  water  on  the  upper  miter  sill,  and 
s  to  provide  for  a  minimum  navigation  of  6  feet  instead  of  4  feet, 
anse  **thi8  can  he  done  without  extra  cost,"  and  is  '*  necessary  for 
economical  transportation  of  coal." 

he  plan  for  Lock  2,  as  approved,  shows  a  uniform  depth  of  6J  feet 
Yater  on  the  sills. 

he  style  of  dam  being  thus  determined,  new  x>laus  for  Lcck  No.  1, 
viding  for  a  depth  of  water  of  4  feet  on  the  lower  and  6^  feet  on  the 
>er  miter  sill  and  for  a  fixed  dam  and  abutment,  were  submitted  to 
Chief  of  Engineers  and  by  him  referred  to  the  Board  of  Engineer 
cers,  who,  in  their  report  of  April  20, 1891,  recommended  the  phins 
approval,  the  report  of  the  Board  being  approved  by  the  Secretary 
tr  April  25, 1891.  the  plan  for  Lock  No.  1  submitted  being  of  *«  almost 
ntical  with  the  *  •  *  plans  for  Lock  No.  2  "  (see  Report  of  Chief 
Siigineers,  1891,  p.  2280,  et  seq)^  Lock  No.  1  having  a  lift  of  9  feet  and 
Lock  No.  2  a  lift  of  11  feet. 

iOcks  of  larger  dimensions  have  been  adopted  for  the  section  from 
shville,  to  Burnside,  Ky.  As  a  modification  of  the  existing  project, 
►ecame  necessary  to  revise  the  estimates  submitted  in  1882  and  1883, 
1  such  revision  was  made  in  the  Annual  Ileport  of  the  Chief  of  Engi- 
rs,  1891,  p.  2270,  as  follows: 

laus  and  estimates  for  locks  Nos.  1  and  2  have  been  prepared  and  contracts  for 
tioDsof  the  work  have  been  made,  from  which  it  is  now  estimated  that  each  lock 
dam  will  cost  not  less  than  $200,000.  An  estimate  of  the  section  from  Nashville 
Point  Burnside,  provided  twenty-three  locks  be  found  necessary,  amounts  to 
50,000,  and  to  continue  the  improvement  to  the  head  of  Smith  Shoals,  with  seven 
itionai  locks  and  dams  of  equal  cost,  would  amount  to  $1,750,000  more,  or  a  total 
^,500,000,  an  increase  of  the  original  estimate  by  $3,422,078,  which  modification 
lade  and  submitted  in  this  report.  By  increa^ug  the  lift  of  the  locks  it  may  be 
id  possible  to  decrease  their  number,  and  thus  complete  the  improvement  at  a 
iced  cost. 

Tie  appropriations  made  for  work  under  the  present  project  from 
Jhville  to  the  head  of  Smith  Shoals  are  as  follows: 

of— 

An  gust  5,  1886 $75, 000 

August  11,  1888 200.000 

September  19,  1890 250,000 

July  13,  1892 250,000 

Total 775,000 

ENG  94 114 
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In  1892  the  engineer  officer  then  in  charge,  having  under  considera- 
tion the  object  of  improvement,  the  provisions  of  the  several  acts  of 
Congress  relating  thereto,  and  the  needs  of  the  work  bearing  npon  its 
rate  of  progress  and  time  of  completion,  together  with  the  contiogen- 
cies  developed  since  its  commencement,  reported  that — 

The  Board,  of  EngiDcers  of  1887,  in  ite  report  on  this  improvement,  says:  "The 
locks  oil  the  Cumberland  River  are  assumed  to  be  specially  intended  for  the  derel- 
opment  of  the  coal  traffic  on  the  Upper  Cumberland."  While  one  member  dissented 
from  the  recommendation  of  the  Board  as  to  the  size  of  the  locks,  thinking  siusUer 
ones  preferable,  in  giving  his  reasons  for  his  opinion  he  also  assumes  that  the  require- 
ments ct  the  coal  trade  should  settle  the  question.  He  says:  ''While  uniformity 
is  a  desirable  thing  in  such  matters,  I  do  not  think  it  ^ould  be  just  to  those  most 
interested  in  the  development  of  the  coal  trade  on  the  Cumberland  River  to  build 
larger  locks  than  they  desire,  especially  as  it  would  delay  and  increase  the  cost  of 
the  work." 

Theact  of  Congress  of  September  19, 1890,  provided  for  the  expenditure  of  $5O,0C0st 
Smith  Shoals,  subject  to  the  approval  of  the  Secretary  of  War.  The  great  coal  region 
on  the  Cumberland  is  above  these  shoills,  and  it  is  estimated  that  the  constmctioD  of 
some  seven  locks  at  these  shoals  would  connect  that  region  with  the  Cnmberlaod 
at  Bnmside,  just  at  the  crossing  of  the  Cincinnati  Southern  Railroad.  Below  this 
point  the  Cumberland  is  navigable  for  at  least  four  months  of  the  year.  The 
building  of  these  seven  locks  will  certainly  tend  to  the  development  of  the  coal 
ti^de  as  much  as  the  construction  of  the  same  number  of  locks  just  above 
Nashville,  and  therefore,  in  view  of  the  language  of  the  last  appropriation  act, 
1  recommended  that  the  $50,C00  bo  expended  as  indicated  in  the  act.  This  recom- 
mendation was  approved,  and  a  careful  survey  of  the  fiver  from  the  first  shoal 
below  Burnsido  to  the  head  of  Smith  Shoals  will  bo  made,  as  well  as  observatioos 
made  to  determine  the  volume  and  velocity  of  the  current  at  the  various  stages  of 
the  river  and  examinations  for  lock  sites,  etc.  It  is  proposed  when  lock  sites  have 
been  definitely  determined  to  take  proper  steps  for  securing  the  necessary  land. 

Alock  and  dam  constitute  an  obstruction  to  navigation  which  is  only  justifiable 
when  their  aid  to  navigation  more  than  counterbalances  their  injury.  The  locb 
alone  are  no  obstruction.  The  dams  should  not  bo  built  until  &ey  are  required 
as  an  aid  to  navigation,  which  Arill  not  bo  until  after  more  than  a  half  dozen  locb 
are  built.  Bv  this  plan  the  river  will  be  unobstructed  with  dams  until  their  ron- 
struction  wilt  be  an  immediate  benefit,  and  for  these  years  the  improvement  is  saved 
the  expense  of  maintaining  lock-keepers  and  the  wear  and  tear  on  lock  macbinezy 
and  the  dams.  It  is  proposed  to  prosecute  work  simultaneously  on  as  many  locb 
as  the  available  funds  will  permit. 

If  an  appropriation  of  $500,000  was  made  for  this  improvement  every  other  year 
for  the  next  tAventy-eight  years  its  completion  could  be  expected  in  a  little  more 
than  thirty  years  from  now.  During  this  thirty  years,  if  nothing  is  done  for  the 
river  except  the  building  of  tbo  locks  and  dams,  navigation,  instead  of  being 
improved,  will,  for  must  of  the  time,  be  worse  than  it  is  to-day.  The  permanent 
improvement  of  the  river  by  locks  and  dams  will  benefit  the  next  generation,  but  in 
the  meanwhile  the  present  generation  should  not  be  overlooked.  In  my  opinion  not 
Jess  than  $5,000  a  year — and  special  circumstances  may  require  a  larger  amount Rone 
years — should  be  expended  on  this  part  of  tbo  Cumberland  River,  over  300  miles  in 
length,  in  building  and  repairing  temporary  dams,  in  snagging,  and  other  necessary 
work.  1  do  not  estimate  lor  this  separately,  as  it  is  so  small  compared  with  theamooot 
that  should  bo  appropriated  for  the  improvement. 

As  Congress  has  indicated  by  its  designating  $50,000  for  starting  the  work  a* 
Smith  Shoals  that  it  desires  the  work  to  be  carried  on  there  as  well  as  at  thelocia 
immediately  above  Nashville,  provided  there  are  no  serious  engineering  objections, 
it  is  proposed  in  the  future  to  prosecute  the  work  from  both  pointa  at  as  many  locb 
as  the  funds  available  Avill  permit.  It  would  seem  better  to  treat  allthelocb** 
one  improvement,  and  not  to  limit  a  part  of  the  appropriation.  It  is  possible tha* 
complications  about  obtaining  a  suitable  site,  or  other  causes,  might  leave  one  jwr- 
tion  of  the  river  with  more  funds  than  were  necessary,  while  the  other  part  was  sot- 
i'ering  for  the  lack  of  money  on  account  of  the  appropriation  being  divided. 

The  amount  expeuded  to  the  close  of  fiscal  year  ending  June  30, 1893. 
including  outstanding  indebtedness  but  not  including  the  amount 
pledged  by  existing  contracts,  was  $260,877.59,  of  which  $5,773.44  was 
expended  at  Smith  Shoals.  This  expenditure  has  been  applied  in  tbe 
examinations  for  sites  of  locks  and  abutment  of  dams  Nos.  1,  2, 3,  and 
4  (old  site  of  Lock  2);  in  purchase  of  lock  sites  1  and  2  (old  site  No.  2) 
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nd  abutment  of  Dam  No.  3 ;  construction  of  lockkeeper's  house,  'So, 
,  and  laying  masonry  of  lock  arid  abutment  of  Dam  ISo,  1;  in  boild- 
fkg  cofierdaHi  at  old  site  of  Lock  2,  and  payments  in  settlement  of  con- 
ract  discontinued  and  terminated  for  building  Lock  2;  in  purchase 
f  dredge  and  building  new  hull  for  same  and  transferring  the  dredge 
laebinery;  the  lumber  and  iroii  for  cofferdams,  temporary  buildings, 
nd  barges,  vitrified  brick  for  lock  foundation  and  culverts;  rails  tor 
rainways,  hoisting  and  pumping  machinery,  were  purchased  and  moved 
rith  other  plant  to  the  lock  sites  in  readiness  for  active  operations 
s  Boon  as  the  title  to  the  sites  for  locks  3  and  4  was  vested  in  the 
Jnited  States;  in  necessary  channel  work  below  Burksville;  clearing 
arface  obstructions,  reducing  rock  ledges  and  gravel  bars;  repairing 
Ad  building  riprap  dams  at  several  points.  At  Smith  Shoals,  organiz- 
ng  a  party  for  the  survey  of  Smith  Shoals,  or,  more  definitely,  of  the  river 
rom  Burnside  to  mouth  of  Eockcastle  Kiver,  under  the  allotment  pro- 
id  ed  by  acts  of  September  19, 1890,  and  July  13, 1892 ;  made  observations 
o  determine  river  discharge  at  different  stages,  and  gauge  readings  at 
ix  stations;  made  detailed  surveys  for  the  proposed  sites  of  the  first 
;wo  locks  of  ^e  Smith  Shoals  system  of  lockage. 

Only  one  contract  was  in  force  during  the  present  fiscal  year,  that 
>f  Henry  F.  Holmes,  dated  October  17,  1890,  for  completion  of  the 
nasonry  of  Lock  1,  date  of  completion  being  extended  to  December  31, 
L8d3.  The  prices  per  cubic  yard  in  place  for  work  under  this  contract 
tieing  for  backing,  $8.50;  rock  face,  $11;  pointed  face,  $12;  quoins,$30; 
Doping,  fine  pointed,  $16.  Contract  comx>leted  and  closed  November 
17, 1893. 

Total  amount  expended  under  the  contract,  $46,388.65. 

Under  date  of  March  25, 1893,  my  predecessor  in  charge,  Lieut.  Col. 
Henry  M.  Kobert^  Corps  of  Engineers,  reported  to  the  Chief  of  Engi- 
neers, that — 

After  a  Bomewhat  carefol  inveBtigation  of  the  snbject,  I  am  satistied  that  the 
^ork  can  be  done  by  hired  labor  and  purchase  in  open  market  as  cheaply  aa  by  con- 
ttact,  besides  accomplishing  th«  work  in  one  or  two  years  less  time  on  each  lock. 

•  *  »  «  «  #  « 

It  iroiild  be  advisable,  therefore,  to  have  authority  to  do  the  entire  work  by  hired 
labor  and  purchase  of  materials  in  open  market ;  provided,  however,  that  the  dimen- 
sion stone,  in  whole  or  in  part,  may  be  contracted  for,  if  deemed  hereafter  advisable 
hy  tbe  engineer  officer  in  charge. 

The  authority  sought,  as  above  stated,  was  granted  March  28, 1893. 
Under  its  provisions  advertisements  were  issued  June  20, 1893,  invit- 
^*Jg  proposals  for  supplying  7,912  cubic  yards  cut  stone,  as  classified  in 
specifications,  for  building  locks  Nos.  3  and  4,  Cumberland  Eiver.  The 
l>i<l8,  two  in  number  only,  were  opened  July  11,  1893.  The  prices  in 
^«*ch  bid  being  deemed  excessive,  it  was  recommended  that  tbe  bids  be 
^^jected  and  the  stone  procured  in  open  market,  as  the  method  most 
Economical  and  advantageous  to  the  Government  and  the  work.  Tliis 
^218  approved,  and  a  part  of  the  stone  for  Lock  No.  3  is  now  supplied 
^y  Messrs.  Foster  &  Creighton,  of  Nashville,  delivered  on  barges  at 
-'^gefield  Junction,  about  3  or  4  miles  from  Lock  No.  3,  thus  saving  the 
^st  of  water  transportation  for  the  22  or  23  miles  between  Edgefield 
*^^nction  and  Nashville,  the  latter  place  being  the  point  selected  for 
^^livery  on  the  lower  of  the  bids  ofltered. 

j^  The  approximate  quantity  of  stone  bought  in  open  market  of  Foster 
^  Creighton,  for  and  in  behalf  of  the  United  States,  aggregates  8,637 
^^bic  yards,  classified  as  sills,  hollow  quoins,  pointed  face,  square-faced 
^bble,  special  stones,  and  backing.    About  one-third  of  this  stone  has 
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been  delivered  during  the  fiscal  year  jind  the  remainder  will  be  deliv 
ered  in  due  season. 

A  change  was  recommended  in  February,  1894,  approved  by  tlie  Chief 
of  Engineers  March  1,  1894,  in  the  classification  of  the  stone  upon 
which  the  bids  were  made  in  July,  1893,  due  to  a  change  of  the 
character  of  the  masonry  of  the  outer  face  of  the  river  wall,  thus 
changing  the  classification  of  some  of  the  dressed  stone,  substituting 
rubble  for  rock  face.  In  all  respects  the  strict  requirements  of  the 
specifications  areas  fully  and  rigidly  enforced  in  the  examination  of 
the  stone  prior  to  acceptance,  as  if  the  stone  were  supplied  uuder  a 
formal  written  contract. 

During  the  fiscal  year  the  purchases  have  been  made  and  the  entire 
work  prosecuted  under  the  hired-labor  and  open-market  system,  except- 
ing the  3,449.58  cubic  yards  of  masonry  J  aid  to  complete  the  walls  of 
Lock  No.  1,  under  the  contract  above  mentioned. 

Lock  No.  1, 

Under  contract: 

Pointed  Face cubic  yards. .  782.26 

Rock  Face do....  480.65 

Quoins do....  38.29 

Coping do 392.26 

Backing do....  1,756.12 

Total • do....  3,449,58 

By  hired  labor : 

Stone  filling  placed  behind  land  wall  of  lock cnbic  yards. .  3, 600. 00 

Paving  laitlover  tilling superficial  yards..      972.00 

Stone  placed  as  retaining  wall  above  and  below  abutment,  .cubic  yards.  2,5^.00 

Began  work  on  survey  of  lock  site  and  its  approaches  and  topograph- 
ical map  of  the  same;  established  a  base  line  for  locating  soundings, 
and  made  soundings  in  lower  approach. 

Lock  2, — At  the  old  site  the  cofferdam  had  been  built  and  excavi^ 
tion  for  the  lock  chamber  begun  under  contract  in  1891,  but  owing  to 
the  doubtful  character  of  the  site  operations  were  discontinued,  and 
contract  terminated  August  19,1892.  A  thorough  reexamination  of 
the  old  site  by  a  series  of  test  borings  and  soundings  was  made,  and 
similar  surveys  also  completed  at  other  locations  below  the  present  site 
which  were  deemed  suitable  for  the  construction  of  the  lock.  Report 
was  submitted  to  the  Chief  of  Engineers  February  3,  1894,  recom- 
mending that  the  old  sites  for  lock  and  dam  2  be  abandoned,  and  that 
new  sites,  about  IJ  miles  below  the  old  sites,  be  approved.  The  new 
sites,  9  miles  above  Nashville,  were  approved  March  1,  1894.  The 
lands  for  the  lock  site  and  necessary  right  of  way  were  purchased  May 
14,  1894,  at  a  cost  of  $1,461.25.  The  site  for  the  abutment  of  the  dam 
has  not  yet  been  obtained;  the  question  of  a  voluntary  purchase  is  yet 
peiuling. 

In  April  work  was  begun.  Fifty  cubic  yards  of  loose  rock^  7  snags, 
and  26  trees  were  removed  in  clearing  site  and  right  of  way;  dredged 
8,000  cubic  yards  of  sand  and  gravel  to  form  trench  for  cofferdam  foun- 
dation ;  moved  timber,  iron,  etc.,  to  lock  site,  and  built  199  linear  feet  of 
cofferdam;  temiiorary  buildings  erected,  and  an  incline  for  moving 
stone  begun. 

Jjock  3, — The  site  for  lock,  with  necessary  right  of  way,  was  acquired  by 
condemnation  proceedings  in  the  U.  S.  district  court.  Three  final  decreed 
issued,  one  in  May  and  two  in  July,  1893,  vesting  title  in  the  United 
States.  Payments  were  made  into  court  for  said  lock  site  and  right  of 
way,  including  costs,  $2,308.85.     The  site  for  abutment  of  dam  was 
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obtained  by  voluntary  purchase,  May  24, 1893,  for  $208.50.  As  soon  as 
title  to  the  lands  became  vested  in  the  United  States  active  operations 
were  begun.  United  States  lands  were  fenced ;  quarry  opened ;  graded  ^ 
track  for  incline  from  top  of  bank  to  river;  temporary  buildings  for 
quarters  and  storage  erected;  built  coflferdam,  landing  pier,  and  trestle 
for  steam  traveler;  excavated  from  lock  site  about  5,575  cubic  yards 
of  rock,  earth,  and  gravel,  and  placed  same  in  cofferdam;  removed 
17,063  cubic  yards  of  earth,  1,100  cubic  yards  of  gravel,  and  2,047 
cubic  yards  of  solid  rock  from  lock  pit,  nearly  completing  the  lock- 
chamber  excavation.  Laid  22,400  bricks  in  the  foundation  of  about 
eight- tenths  of  tl^e  river  wall  and  one-half  of  the  filling  culverts;  also 
laid  about  30  cubic  yards  of  concrete.  Erected  two  derricks  in  lock 
pit,  and  fitted  up  steam  traveler  for  moving  stone.  About  one-third 
of  the  stone  for  masonry  of  lock  purchased  and  stored  under  traveler 
ready  for  placing  in  lock  walls. 

Lock  4. — The  sites  for  lock  and  dam,  with  necessary  right  of  way, 
were  acquired  by  condemnation  proceedings  in  the  U.  S.  district  court. 
Three  final  decrees,  two  in  January  and  one  in  May,  18^,  were  issued 
vesting  title  in  the  United  States.  Payments  made  into  court  for  said 
lock  site,  including  right  of  way  and  costs,  $1,872.15,  and  for  abutment 
site,  $529.41.  As  soon  as  the  title  to  the  lands  was  vested  in  the  United 
States  active  operations  were  begun .  Lock  site  was  fenced ;  road  opened 
through  right  ot  way  to  the  Gallatin  pike;  graded  right  of  way  from 
lock  site  to  county  road;  erected  temporary  buildings  at  quarries  and 
lock  site;  quarries  opened  to  supply  filling  for  cofferdam  and  dimen- 
sion stone  for  masonry;  coff'erdam  and  landing  pier  built.  Constructed 
trestle  380  feet  long  for  moving  steam  traveler;  tramways  2,500  feet 
long,  from  quarry  to  river,  with  trestle  230  feet  long  for  tram  track. 
Earth  excavated  from  lock  site  and  placed  in  coflferdam,  6,111  cubic 
yards;  excavated  from  lock  chamber  and  placed  in  coft'erdam,  solid 
rock,  1,532  cubic  yards,  and  earth,  9,326  cubic  yards.  About  nine- 
tenths  of  the  lock  chamber  and  land  wall  excavation,  and  one-half 
of  the  brickwork  for  the  filling  culverts,  and  all  the  brickwork  and 
concrete  for  the  foundation  of  river  wall  are  completed ;  280  cubic  yards 
of  concrete  and  108,000  bricks  were  laid  in  foundation,  43,000  in  the 
river  wall,  and  65,000  in  the  filling  culverts.  Two  derricks  were  erected 
in  lock  chamber  and  one  on  cofferdam  for  unloading  stone  from  barges; 
five  new  derricks  were  framed  and  six  old  ones  rebuilt  for  use  at  quar- 
ries and  stone  yards. 

For  the  masonry  of  lock:  Stone  quarried,  4,620  cubic  yards;  back- 
in  p:,  1,699  cubic  yards.  Stone  cut:  Pointed  face,  989.85  cubic  yards; 
rock  face,  292.54  cubic  yards;  hollow  quoins,  70.38  cubic  yards.  On 
the  river  wall  351.6  cubic  yards  of  masonry  were  laid.  All  the  stone 
cutting,  with  other  Avork  on  this  lock,  is  done  by  hired  labor. 

Lock  5.— Made  extended  examinations  during  the  early  part  of  the 
fiscal  year  at  various  points  in  order  to  secure  a  proper  location  for  the 
lock,  considerable  diflBculty  being  found  on  account  of  bad  foundations. 
rbe  proposed  sites  for  lock  and  dam,  with  right  of  way,  were  approved 
February  7, 1894,  and  purchase  authorized  March  3, 1894.  The  lock 
site  contains  8.8  acres,  of  which  7,3  acres,  with  necessary  right  of  way, 
bave  been  paid  for  and  deed  executed  conveying  same  to  the  United 
States;  amount  paid,  $900.  The  remaining  1.5  acres  have  not  yet  been 
jonveyed  to  the  United  States  by  reason  of  a  defect  in  the  chain  of  title. 
As  soon  as  the  title  is  perfected,  payment  of  the  price  agreed  upon  and 
approved  ($125)  will  be  made  and  deed  executed  conveying  same  to  the 
Quited  States. 
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The  site  for  abatment  of  dam^  wbieh  includes  the  low  water  sandbv 
known  as  Chambers  Island,  has  been  parchased  and  paid  for  and  deed 
executed  conveying  same  to  the  United  States;  amount  paid,  $510 
As  soon  as  the  title  was  vested  in  the  United  States,  May  22,  1894, 
active  operations  were  begun.  Materials  for  construction  of  cofferdam 
and  temporary  buildings  were  moved  to  the  lock  site.  The  temporary 
buildings  for  quarters  and  storage  have  been  built,  and  the  crib-work 
foundation  of  cofferdam  for  average  height  of  5  feet  has  been  con- 
structed from  bank  to  bank  and  two-thirds  filled^  £^>out  l^M  cnlne 
yards  ot  gravel  and  sand  being  used  for  that  purx)ose. 

Loclc  6. — Extended  examinations,  with  test  borings  and  souodings, 
were  begun  early  in  the  fiscal  year  to  find  suitable  sites  for  tiie  lock  and 
dam.  Sites  were  selected  about  2^  miles  above  fiartsville  Landing, 
and  submitted  February  15  and  approved  February  28, 1804.  Nego- 
tiations are  progressing  having  in  view  the  acquiring  of  the  lands  by 
voluntary  purchase  from  the  owners. 

*Loc1c  7, — The  examination  necessary  to  determine  and  select  suitable 
sites  for  the  lock  and  danr  was  begun  in  May  and  was  progressing  at 
the  close  of  the  fiscal  year. 

The  lands  already  acquired  by  the  United  States  for  sites  of  locks 
and  dams,  under  the  existing  project,  with  distances  from  Nashville, 
acreage,  and  cost,  are  as  follows : 

Xo.  1 :  2\  miles  below  Nashyille.  7.8  acres;  cost,  $1,360. 

No.  2,  old  site :  lOi  miles  above  Nashyille,  12H  acres ;  cost,  $750. 43w  . 

No^  2,  new  site :  9  miles  above  Nashville,  i2.(^  acres;  cost^  $1,461.25;  abatment  site 
not  yet  acquired. 

No.  3:  26  miles  above  Nashville,  15.2  acres;  cost,  $2,517.35. 

No. 4:  44|  miles  above  Nashville,  14.8  acres;  cost,  $2,401.56. 

No.  5:  72  miles  above  Nashville,  18.5  acres;  cost,  $1,410;  1.5  acres  of  lock  site  not 
yet  acquired. 

No.  6:  89^  miles  above  Nashville,  12.85  acres;  not  yet  acquired. 

TJ.  8,  S.  Weitzel, — During  the  fiscal  year  the  work  of  transforming 
this  steamer  into  a  towboat  suitable  for  the  heavy  towage  incident  to 
the  work  of  lock  construction  was  perfected,  as  authorized,  at  a  cost  of 
about  $4,453.  The  steamer  has  been  refitted  with  powerful  maehinery, 
oiisisting  of  two  new  12  by  48  inch  engines^  with  boiler,  new  wheel, 
and  a  general  strengthening  and  repairing  of  deck,  etc.  On  comparisou 
with  the  work  done  by  her  last  year,  this  steamer  has  proved  very  suc- 
cessful in  moving  heavy  supplies  and  towing  stone,  etc.,  to  the  works. 
In  fact,  the  service  rendered  by  the  Weitzel  last  spring  was  such  as 
could  not  have  been  given  by  any  other  steamboat  on  the  Cumberland 
Kiver. 

U.  S.  S,  John  Phoenix, — Authority  was  obtained  in  June,  1803,  to  con- 
struct by  hired  labor  a  small  steamboat  of  light  draft  for  use  in  survey 
for  lock  sites  and  in  the  general  work  of  improvement  and  assisting  in 
the  maintenance  of  the  improved  channel.  A  boat,  do  feet  long,  13 
feet  wide,  and  2^  feet  deep,  was  built  in  August  last  at  a  cost  of  about 
$2,200,  as  authorized,  and  is  rendering  efiicient  service. 

The  II.  S.  S.  Stephen  H.  Long^  pertaining  to  the  works  of  imiwovement 
upon  the  Tennessee  Kiver  and  during  the  suspension  of  work  ux)on  that 
river  and  its  upper  tributaries,  was  transferred  temiKirjwily  by  author- 
ity for  use  upon  the  Cumberland  Eiver  as  a  measure  of  economy  and  to 
prevent  deterioration  in  value  from  non-usage. 

Six  large-decked  stone  barges,  each  110  feet  by  22  feet  by  5  feet, 
were  built  for  moving  stone  from  quarries  and  stone  yards  to  lock  sites, 
at  an  aggregate  cost  of  $5,790. 

Channel  icork, — In  August  an  examination  of  the  river  fipom  Burn- 
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side,  Ky.,  to  Holleiuan  Island  Shoals,  a  distance  of  183  miles,  was 
made  during  the  month,  to  ascertain  the  condition  of  the  channel,  espe- 
cially in  reference  to  surface  obstructions  and  condition  of  buoys  mark- 
ing the  dams  at  high  water;  also  to  make  survey  of  Wild  Goose 
Shoals,  Kettle  Creek  Shoals,  and  lower  Hollemans  Island,  having  in 
view  the  preparation  of  pltm  for  the  reducing  of  these  obstructions. 

Wild  Goose  Shoals. — In  S^tember  the  much  needed  modification 
of  the  dams  at  this  obstruction  was  carried  out.  The  old  main  dam  was 
cut  down  to  below  low- water  mark  for  a  distance  of  450  feet,  and  a 
check  dam  24Ileet  long,  50  feet  wide  at  base  and  IG  feet  on  top,  was 
built  to  force  the  current  down  the  island  or  channel  side.  The  chan- 
nel was  thoroughly  cleared;  1,144  cubic  yards  of  loose  rock  were  taken 
from  dam,  440  cubic  yards  of  stone  and  gravel  were  removed  from 
channel,  72G  cubic  yards  of  stone  placed  in  check  dam,  and  418  cubic 
yards  as  riprap  on  bank  of  island* 

Kettle  Creek  ShodU, — In  October  a  dam  116  feet  long,  10  feet  wide, 
and  4^  feet  high,  was  built  of  rock  excavated  from  the  channel ;  2&  over- 
hanging trees  cut  down.  Work  at  shoals  completed  October  25;  the 
working  force  then  dropped  downstream  to  Gallatin,  Tenn«,  clearing 
the  channel  of  surface  obstructions;  45  snags  were  removed  from  chan- 
nel and  island  chute  at  Cub  Greek,  Tackets  Island,  Upper  and  Lower 
Holleman  Islands;  325  overhanging  trees  w^e  cut  down  between  Ket- 
tle Creek  and  Hollemans  Island;  the  dam  at  Cub  Creek  was  also 
repaired.  In  November  cleared  channel  of  24  snags  and  193  overhang- 
ing trees,  and  removed  75  cubic  yards  of  rock  at  eight  localities  between 
Snow  Creek  and  Bledsoes  Towhead;  dam  repaired  at  Sand  Shoals. 
Work  was  suspended  by  high  water  about  the  middle  of  November. 
Work  was  resumed  in  .June,  clearing  the  channel  of  surface  obstruc- 
tions from  the  foot  of  Hollemans  Island  to  Carthage,  Tenn.,  about  24 
miles;  about  500  snags  and  142  overhanging  trees  were  removed  at 
various  jmints  in  this  reach  of  river;  IG  cubic  yards  of  rock  were 
excavated  at  Sand  Shoals  (4)  and  West  Point  (12).  Work  was  progress 
ing  near  Carthage  at  close  of  the  fiscal  year. 

The  total  amount  ex|)ended  during  the  fiscal  year,  excepting  the 
expenditures  at  Smith  Shoals,  was  $209,140.46,  approximately  divided 
as  follows: 

Steamer  Weitzel $9,526.30 

Steamer  John  Phoenix 3, 382. 10 

Steamer  Stephen  U,  Long 455. 62 

Boats  and  barges 6, 456. 94 

General  expenses 6, 103. 78 


Lock  No.  1 ^4,587.60 

Lock  No.  2 11,113.05 

IxMskNo.  3 41,912.49 

Lock  No.  4 71,937.40 

Lock  No.  5 9, 834. 37 

Lock  No.  6 448.84 

Lock  No.  7 811.59 

Channel  work 2,570.38 


Total 209,140.46 


Smith  Shoals. — By  act  of  September  19, 1890,  Congress  provided  that 
of  the  general  approi)riation  for  improving  Cumberland  Kiver  above 
Nashville,  $50,000  may  be  expended  in  commencing  the  improvement 
at  Smith  Shoals,  and.  by  act  of  July  13, 1892,  provided  that  $5,000  of  a 
like  general  appropriation  may  be  used  "  in  the  improvement  of  the 
river  above  the  town  of  Burnside."  It  was  recommended  and  approved 
that  these  sums  be  applied  in  making  the  necessary  surveys  to  deter- 
mine the  sites  of  the  locks  and  dams  requireil  *' above  Burnside,"  or  for 
the  Smith  Shoals  system  of  lockage  consisting  of  seven  locks  and  two 
dams,  as  projected. 

The  maps  (m  hand  not  containing  data  sufficient  in  detail  for  the  pur- 
pose of  selecting  the  sites  of  any  of  the  locks,  a  survey  party  was  organ- 
ized, and  on  July  25, 1892,  an  examination  was  begun  of  the  river  from 
Barnside  to  the  mouth  of  Rockcastle  River,  and  the  results  have  ^H 
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been  platted  on  a  suitable  scale.  Observations  to  determiue  the  dis- 
cliarge  of  the  river  at  diflPerent  stages  have  been  made.  Gange  read- 
ings were  taken  daily  during  the  winter  and  spring  at  six  different 
stations.  Examinations  in  detail  have  been  in  part  comxileted  for  the 
proposed  sites  of  the  first  two  locks  in  the  series. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 189:J, 
was  $5,773.44,  with  the  results  as  above  stated. 

During  the  fiscal  year  the  examination  for  sites  of  locks  and  dams, 
Nos.  1  to  5  inclusive,  of  the  Smith  Shoals  sj'stem  have  been  made  and 
nmps  completed  showing  location  of  proposed  sites.  A  large  number 
of  test  borings  were  necessarily  made  in  order  to  determine  the  most 
suitable  sites.  The  site  for  Tx)ck  6  has  not  yet  been  selected,  but  will 
be  soon  determined,  survey  for  site  being  resumed  in  July. 

Seven  locks  and  dams  providing  for  C-foot  navigation  form  the  basis 
of  the  project,  but  it  is  now  ascertained  that  the  seventh  lock  will 
not  be  necessary,  owing  to  an  increase  of  lift  in  the  other  locks;  the 
proposed  modification  of  existing  project  will  be  submitted  with  maps 
of  the  proposed  sites  for  approval  as  soon  as  practicable.  The  amount 
expended  during  the  fiscal  year  at  Smith  Shoals  was  $5,242.23. 

The  act  of  July  13, 1892,  provides  for  an  expenditure  from  the  appro- 
priation of  $250,000  for  improving  Cumberland  Kiver  above  Nashville; 
of  ^'$5,000,  in  the  discretion  of  the  Secretary  of  War,  in  the  improve- 
ment of  the  river  above  the  town  of  Burnside."  The  project  for  its 
expenditure,  as  approved,  provides  that  it  "be  applied  to  continuing 
the  work  i^rojected  immediately  above  Burnslde  at  Smith  Shoals." 

\niount  aUotted  at  Smith  Slioals.  act  of  September  19,  1890 $50, 000. 00 

Amount  allotted  "above  Burnside,"  act  of  July  13,  1892 5,^000.00 

Total  allotted 55,000.00 

Amount  expended 11,015.67. 

Balance  available  July  1,  1894 43,984.33 

Tlie  field  and  oftice  work  pertaining  to  the  surveys  of  the  sites  for 
locks  and  dams,  forming  part  of  the  project  for  canalization  of  the 
Cumberland  Kiver  from  the  mouth  of  Harpeth  River  on  the  Lower  Cum- 
berland to  the  head  of  Smith  Shoals — mouth  of  Kock  Castle  River- 
including  the  work  of  lock  construction  in  progress  at  Locks  Xos.  2,  3, 
4,  and  5,  and  the  preparatory  work  necessary  in  the  construction  of 
Locks  and  Dams  Nos.  G  and  7,  has  been  and  now  is  under  the  efficient 
immediate  management  of  Mr.  J.  S.  Walker,  principal  assistant  engi- 
neer, having  under  his  direction  an  overseer  at  each  of  the  locks  and  an 
assistant  engineer,  Mr.  Alfred  Petry,  at  Smith  Shoals,  in  local  cliarge. 

Estimate  for  improving  Cumberland  River  by  locks  and  dams  from 

Nashville  to  head  of  Smith  Shoals,  as  modified  in  1891 $7,  500,  000. 00 

Amount  appropriated ^ 775, 000. 00 

Amount  expended,  including  outstanding  indebtedness 500,715.85 

Money  statement. 

July  1, 1893,  balance  unexpended $53t:».  433.  ^ 

June  30, 1894,  amount  expended  during  fiscal  year 214,  382.  G9 

July  1, 1894,  balance  unexpended 325. 051. 17 

July  1, 1894,  outstanding  liabilities 50,  767.02 

July  1, 1894,  balance  available 274.3W.  15 


(estimated)  required  for  completion  of  existing  project 6,  725, 000. 00 

that  can  bo  profitably  expended  in  fiscal  year  ending  June 


(Amount 
Amount 
30,1896 :...: - 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  \W^  awdl^l  anOiol  ^wtv^t^  tv?\V?!kct  of  March  3, 1893. 
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Abstract  of  proposals  for  furnishing  cut  stone  for  locks  delivered  on  bank  of  Cumber- 
land IHveVf  opened  July  11,  1803,  by  Capt,  John  Biddle,  Corps  of  Engineers, 

WHOLE   QUANTITY. 


1 

1      Xamo  aud  rcaidoncc. 

SilU,  186  cubic 
yards. 

Hollow  quoins, 
196 cubic  yards. 

Coping.  640  cubic 
yards. 

Pointed  face, 
4,000  cubic  yanls. 

Xo. 

Per 

cubic 
yard. 

$21. 10 
14.00 

Cost. 

Per 
cubic 
yard. 

Cost. 

Per 
cubic 
yai-d. 

Cost.    • 

Per 
cubic 
y»rd. 

$11.40 
12.54 

Cost. 

I 

o 

'  XbomaB  B.  Shanks,  Lon- 

isrillo,  K V 

Salem -Betltbrd      Stone 
Co.,  Louisville,  Ky  . . . 

• 

$3, 024.  CO 
2,604.00 

$20.70 
17.42 

i 
1 

$4, 057.  20  ,$18. 90 
3,414.32  1  14.65 

J 
$12,  09C.  00 

9,  376. 00 

$45, 600. 00 
50, 160. 00 

Hock  faco,  2,640    \  Special  stones,  2.00 
cubic  yards.  cubic  yards. 


Xo. 


Name  and  residence. 


1  I    Thomas  B.  Shanks,  Louisville,  K.y 

2  Salem -Bedford  Stone  Co.,  Louisville,  £y 


Cost. 


$29, 304. 00 
32, 762. 40 


Per     I 
cubic 
yard,  i 


Cost. 


Grand 
total  cost. 


$28.50 
18.87 


$7, 125. 00  $102, 106. 80 
4,717.50   103,034.22 


ONE-HALF  QUANTITY. 


So. 


Sills,   03  cubic 
yards. 


"Kaiuc  and  residence. 


1  I    ThomaaB.  Shanks,  Lou- 

isville. Ky  

2  Salem -Bedford      Stone 

,        Co.,  Louisville,  Ky  . . . 


Hollow  quoins.    Coping,  320cubic 


98  cubic  yards. 


vards. 


Per 

cubic 
yard. 


Cost. 


$1,(6  J.  30 
1, 302. 00 


$20.  70  $2,  028.  60 


17.42 


1, 707. 16 


Per 
cubic 
yard. 


$18.90 
14.65 


Cost. 

$6, 048.  00 
4, 688.  00 


Pointed  face 
2,000  cubic  yards. 


Per 
cubic 
yard. 


Cost. 


$11.40   $22,800.00 
12.  54  !  25,  080. 00 


Xo. 


Name  and  residence- 


Thomas  B.  Shnnks,  Louisville.  Ky 


*2       Salem -Bedfonl  Stone  Co.,  Louisville,  Ky 


Rock  face,  3,320 
cubic  yards. 


Special  stones,  125 
cubic  vanlH. 


Per 
cubic 
yard. 


$11.10 
12.  41 


Cost . 


$14,  652. 00 
16.381.20 


Per 
cubic 
3'ard. 


$28.50 
18.87 


Cost. 


$3, 562.  50 
2. 358.  75 


Grand 
total  cost. 


$51,053.40 
01,517.11 


t'O.MM EHCIAL   .STATISTICS. 


Cumberland  River  bdow  yanhvillvj  Tcnn.yfrom  July  /,  ISUJj  to  June:>0,  1S04, 


Artirlcs. 


Staves 

^vooa 

Irou 

Tobacco 

Lumber 

crattle 

Cro»a-ti**« 

Grain 

Horses  and  mules. 
yioar 


Tons. 


8,048  ; 
8,750  ' 
7,000  ' 
3,000  I 
2,606  I 
2,250  i 
2,142 
1.605 
1,500 
1.000 


Article?*. 


Tons. 


Lops 

Paving  blocks 

Coal 

Hogs 

Salt 

Bricks 


Ha;r 

Shingles 

Flour 

General  ujci-chnudiso 


900 
875 
500 
475 
424 
30Q 
305 
100 
8 
12,  080 
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Cumberland  River  above  Nashville ,  Tenu.j  from  July  ly  1S9S,  to  Jun^  SO,  1S94. 


Articles. 


Sand 

Grain 

Lumber 

Tob.icco 

Salt 

Cnttle 

Hogs « 

Staves  

Wooel 


Ton.H. 


10.601 
7,762 
4,G20 
3,104 
1,919 
1.85i 
1,076 
750 
700 


Articles. 


TOOA. 


Floor 

Coal 

Crosa-tioA 

Iron 

Hor»e8  and  mules 

Bricks 

Hay 

Shingles 


67) 
90 

m 
n 

Goucral  merchandise !     ltt,9<a 


Cumberland  River  above  Xashvillef  Tenn.f  aborc  Burnside — Smith  Shoah — from  Jnljf  U 

1S9S,  to  June  50,  1894, 


Articles. 


Tons. 


Cotton 

L'Jfe'8 

C'OHH'ties.. 
Cedar  ]K>sta 


30,000 

16,000 

12,500 

8.070 


Staves 
Coal . . 
Grain. 


tOQO 
39 


TAat  of  steamboats  {niern-whcet)  pltfing  on  Cumberland  River,  Tennessee  and  Kenf«ek^. 


Hnntiivillo 

Aflhland  City 

Alt'X  Terry 

A.  Frank 

li.  S.  Kliea 

Eleunor 

I.T.  Khea 

Julin  'J\  Carson . . 
Jolm  Orni,  No.  3. 
JiiH.  II.  Skiles  ... 
Jolm  W.  llnrt  .. 
O.  E  Stockcil  ... 

lia>  nioud 

AV.'K.rhiUips  .. 
H;itt:o  McDaiiicl 

Ida 

Jus.  N.  White... 
P.  H.  Stagg8 


B  B  7. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

The  Caney  Fork  River  rises  iii  the  plateau  of  the  Ciiinberland 
Mountains,  about  18  miles  east  of  Sparta,  Tenn.,  and  discharges  rnto 
tl  e  Cumberland  River  at  Carthage,  about  116  miles  above  Nasfiville, 
and  201)  miles  below  Burnside,  Ky.  This  stream  is  about  200  miles 
long,  and  has  its  course  and  watershed  wholly  in  Tennessee  and  is 
navigable  during  the  boating  season  to  Frank  Ferry,  about  92  miles 
from  its  mouth.  Under  the  provisions  of  act  of  Congress,  approved 
June  18,  1878,  an  examination  was  made  in  February,  1879,  from  the 
mouth  of  the  river  to  Sligo  Ford,  72  miles.  (See  Rei>ort  of  Chief  of 
Engineers,  1879,  pp.  1275-1277.)     In  compliance  with  provisions  of  act 


i 


APPENDIX    BB — REPORT   OP    CAPTAIN    BIDDLE.  1819 

of  Congress  appi'oved  July  5,  1884,  the  examination  of  1879  was 
extended  in  1880  from  Sligo  Ford  to  Frank  Ferry,  a  distance  of  20  miles. 
(See  Report  of  Chief  of  Engineers,  1887,  pp.  1768-1771.)  During  these 
examinations  the  channel  was  found  to  be  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  snags,  and  overhanging  trees. 

The  fall  from  Frank  Ferry  to  mouth  of  river,  92  miles,  was  estimated 
to  be  about  132 J  feet;  62^  feet  of  which  is  in  the  upi>er  20  miles. 

The  present  project,  based  on  the  data  obtained  during  these  exami- 
nations, is  to  improve  the  92  miles  of  river  from  Frank  Ferry  to  its 
mouth  by  removing  the  surface  obstructions  brought  down  by  the 
annual  floods  and  building  necessary  riprap  dams  and  training  walls, 
so  as  to  obtain  sufficient  water  for  safe  navigation  for  steamboats  draw- 
ing not  more  than  3  feet  during  the  usual  boating  season  of  about  five 
months,  from  February  to  July. 

The  following  appropriations  have  been  made  for  this  work  by  acts 
of  Congress,  viz : 

Act  of— 

June  14,1880...' $6,000 

March  3,  1881 4,000 

Angiist  2,1882 4,000 

July  5, 1884 3,000 

AunnstS,  1886 3,000 

August  11,  1888 2,500 

September  19,  1890 2,500 

Total..- 25,000 

Xo  appropriation  was  made  for  this  river  by  the  act  of  July  13, 1892. 
The  amount  expended  to  June  30, 1893,  including  outstanding  indebt- 
edness, was  $25,000,  the  total  amount  appropriated,  which  was  used  in 
removing  the  snags  and  drift  brought  down  by  the  annual  floods,  cut- 
ting overhanging  trees,  reducing  sand  and  gravel  bars,  repairing  and 
building  wing  dams,  etc.,  and  has  resulted  iu  securing  an  improved 
channel  from  Frank  Ferry  to  the  mouth  of  river.    The  work  done  in 
clearing  the  channel  will  bo  of  great  advantage  to  rafts  and  flatboats 
coming  down  on  the  so-called  "rain  tides."    No  channel  work  has 
been  carried  on  since  August,  1891,  the  available  funds  being  exhausted. 
The  engineer  property  pertaining  to  this  work  is  placed  with  other 
property  on  the  Cumberland  Kiver  as  a  measure  of  economy  and  safety. 
No  expenditures  were  made  during  the  present  fiscal  year. 
The  balance  of  the  estimate,  $20,228  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1896,  in  channel  work,  as  pro- 
jected, and  if  the  channel  is  to  be  maintained  in  a  safe,  navigable  con- 
dition, a  small  outlay  would  be  absolutely  necessary  in  each  year  for 
the  removal  of  snags,  drift,  and  other  surface  obstructions  brought 
down  by  the  annual  floods,  as  is  common  to  the  mountain  streams  of 
this  section. 

No  trips  were  made  during  the  fiscal  year  by  the  steamboats  that 
usually  ply  at  irregular  intervals  on  the  Oaney  Fork  Eiver  during  the 
season  of  navigation.    As  stated  in  the  last  annual  report — 

The  commerce,  however,  has  consisted  as  heretofore  of  logs  and  lumber  in  rafts, 
1>at  tho  merchants  state  that  rafts  reach  them  made  of  logs  from  the  Cumberland 
Kivcr  and  its  several  tributaries,  and  that  they  have  no  means  whereby  to  report 
separately  the  number  of  logs  or  rafts  received  from  tho  Cauey  Fork  River. 

Kstixnate  for  improving  Caney  Fork  River  from  its  mouth  to  Frank  Ferry..  $45,  228 

Amount  appropriated 25, 000 

Amount  expended,  including  outstanding  liabili  ties 25, 000 
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Money  statement. 

Jul  J'  1;  1893,  balance  unoxpended $20.00 

July  1,  1894,  balance  unexpended 20. 00 

July  1,  1894,  outstanding  liabilities , 20.00 

{Amount  (estimated)  required  for  completion  of  existing  project 20,228.00 
Amount  that  can  be  profitably  expended  iuiiscal  year  ending  June  30^1896    20,228.00 
iSubmittcd  in  compliance  with  re(|uirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 
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IMPROVEMENT  OF  TENNESSEE   RIVER  BETWEEN  CHATTANOOGA,  TEN- 
NESSEE,  AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA. 


REPORT  OF  CAPT.  GEO.  W,  GOETHALS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


!•  TcDiiessco  River  between  Chattanooga, 
Tenn.,  and  foot  of  Bee  Tree  Shoals, 
Alabama. 


2.  Operating  and  care  of  MiiBcIe  Shoals 
Canal,  Tennessee  River. 


United  States  Engineer  Office, 

Florence  J  Ala,j  July  5  y  1894  > 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  improvement  in  my  charge  for  the  fiscal  year  ending  June 
30, 1894. 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


CCi. 

IMPROVEMENT  OF  TENNESSEE   RIVER  BETWEEN  CHATTANOOGA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA  (260  MILES). 

The  river  and  harbor  act  of  July  13,  1892,  contained  the  following 
item : 

Improving  Tennessee  River,  below  Chattanooga,  Tennessee.  Continuing  improve- 
Kient,  five  hundred  thousand  dollars,  of  which  twenty-tive  thousand  dollars  may  be 
used  in  Continuing  the  work  at  Livingston  Point,  Kentucky. 

Of  the  amount  appropriated  as  above  the  sum  of  $475,000  was  allotted 
to  the  portion  of  the  river  between  Chattanooga,  Tenn.,  and  the  foot 
of  Bee  Tree  Shoals,  Alabama.    This  allotment  was  divided  as  follows: 

1.  Chattanooga,  Tenn.,  to  Decatur,  Ala.  (180  miles) $75, 000 

2.  Decatur,  Ala.,  to  Florence,  Ala.  (50  miles) 100,000 

3.  Florence,  Ala.,  to  the  foot  of  Bee  Tree  Shoals  (30  miles) 300, 000 

1821 
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•1.  CHATTANOOCrA,  TENN.,  TO  DECATUR,  ALA. 

The  serious  obstructions  to  continuous  navigation  through  this  sec- 
tion of  the  river  are  Eoss  Tow-head,  Burris  Bar,  The  Suck,  the  reefs 
near  Bridgeport,  Ala.,  Widow  Bar,  Guntersville  Bar,  and  Beards  Eeef. 

Ross  ToiC'head. — This  divides  the  river  about  1  mile  below  Chatta- 
nooga into  two  portions ;  the  right  chute,  wliich  was  generally  used  dur- 
ing the  medium  and  higher  stages,  was  not  navigable  during  low  water, 
because  of  rock  ledges  extending  across  to  the  towhead.  Under  the 
original  project  of  improvement  the  lefb  chute  was  selected  for  im\'\g%- 
tion,  and  to  increase  the  depth  of  water  two  riprap  dants  were  built  in 
187i-74;  one  extended  from  the  head  about  two-thirds  across  to  the 
right  bank;  the  other,  from  the  foot  of  the  towhead,  downstream  for  a 
distance  of  400  feet.  Gravel  washed  out  from  abovB  had  accumulated 
at  the  foot  of  the  longitudinal  dam,  until  at  the  close  of  the  last  fiscal 
year  a  gravel  bar  connected  its  extremity  with,  the  left  bank;  about  18 
inches  was  the  av^ailable  depth  at  extreme  low  water. 

Burris  Bar. — Williams  Island,  about  7  miles  below  GbattaDooga, 
divides  the  river,  the  present  low-water  channel  being  to  the  right  of 
the  island.  This  channel  is  obstructed  by  Burris  Bar,  consisting  of 
ledges  of  rock  entirely  across  the  channel;  the  bar  is  about  1,800 feetln 
leiigth,  and  the  available  depth  at  extreme  low- water  mark  is  about 
1  foot.  The  left  channel  is  obstructed  by  a  short  reef  at  the  head,  and 
by  snags  and  bowlders.    No  work  of  improvement  has  been  done  here. 

The  SucJc. — The  Suck  is  the  name  commonly  applied  to  the  several 
rapids  and  shoals  where  the  river  winds  in  a  tortuous  route  through  the 
mountains  below  Chattanooga,  covering  a  distance  of  8.5  miles,  in 
which  the  fall  is  16.6  feet.  The  obstructions,  separated  by  pools,  are 
known  as  Tumbling  Shoals,  The  Suck,  The  Pot,  The  Skillet,  and  The 
Pan,  and  are  formed  by  rock  reefs  and  bowlders,  and  by  projecting  rocky 
points  from  both  shores,  which  contract  the  waterway.  At  low-water 
stages  Tumbling  Shoals  and  The  Skillet  are  especially  difficult  to  navi- 
gate; as  the  river  rises  The  Suck,  including  Suck  Point,  becomes  diffi- 
cult to  stem,  while  The  Pot  and  The  Pan  are  very  great  obstractious 
during  high  stages. 

The  channel  work  carried  on  in  1869  and  1870  at  The  Suck  and  Th« 
Pot,  and  in  1889  at  The  Pan,  consisted  in  widening  the  cross  section 
by  the  removal  of  bowlders,  projecting  rocky  points,  and  overhangi«? 
trees,  and  has  resulted  in  somewhat  diminishing  the  velocity  of  the 
current,  but  upstream  navigation  is  still  attend^  with  delays  caused 
by  the  necessity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places. 

Bridgeport  Reefs. — The  river  near  Bridgeport,  Ala.,  is  divided  int<> 
two  portions  by  an  island  about  5  miles  long,  the  left-hand  chute  bein^ 
the  steamboat  channel.  The  obstructions  here  consisted  of  a  gravel 
deposit  near  the  head  of  the  island,  and  limestone  reefs  above  the  rail- 
road bridge  and  near  the  foot  of  the  island.  At  extreme  low  water 
the  available  depth  was  about  18  inches;  the  fall  is  about  1  foot  to  tb« 
mile. 

Widow  Bar. — This  obstruction,  another  rock  reef,  is  about  2^  miles 
below  Bridgeport  Island,  and  is  about  2,800  feet  in  length,  the  depw» 
of  water  varying  from  1.5  to  2.5  feet. 

Guntersville  Bar. — The  river  just  above  Guntersville  is  obstructed  by 
bowlders  and  loose  detached  rock,  making  the  steamboat  channel  very 
tortuous  and  difficult  of  passage  during  low- water  stages.  The  nav- 
igation of  this  part  of  the  river  is  further  impeded  by  a  rock  ledge  300 
feet  long,  on  wWch.  ttiet^  \^a^  ^  mmvwLVLm  depth  of  1  foot  of  water. 
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ds  Beef. — This  obstruction  is  about  3  miles  below  Guntersville 
g,  and  consists  of  a  rock  ledge  crossing  the  river  normal  to  its 
Avith  a  gap  near  the  right  bank  which  is  used  as  a  steamboat 
1,  but  which  was  obstructed  by  detached  rocks, 
r  obstructions  of  minor  importance  are  said  to  exist  between 
sville  and  Decatur,  but  their  exaet  nature  and  extent  are  not 
,  as  a  survey  of  this  portion  of  the  river  has  never  been  made, 
approved  project  for  this  section  of  the  river  is  "to  remove 
itions  so  as  to  secure  a  depth  of  at  least  3  feet  at  low  water." 
X)  the  clos(?  of  the  fiscal  year  ending  June  30,  1893,  there  had 
cpended  the  sum  of  $79,002.30.  This  expenditure  resulted  in 
ting  the  discharge  through  the  mountains  below  Chattanooga- 
medium  and  high- water  stages  by  removal  of  bowlders  and  trees 
-watermark;  straightening  channel  through  and  below  Tum- 
ihoals,  and  in  reducing  the  fall  at  this  locality  and  the  removal 
ched  rocks  in  Beards  Keef  Channel,  besides  making  an  instru- 
survey  of  32  miles  of  river. 

I  the  relative  velocity  and  direction  of  the  currents  through  the 
ates  at  Ross  Tow-head  at  various  stages  of  the  river  it  was  evi- 
lat  a  sufficient  depth  at  low  water  could  not  be  maintained  in  the 
,nnel  to  the  left  of  the  tow-head,  and  this,  together  with  the  fact 
e  best  water  above  and  below  the  obstructions  was  along  the 
)ank,  led  to  the  adoption  of  the  new  channel  along  the  right 
This  channel  is  to  be  when  completed  150  feet  wide,  straight 
liout,  from  deep  water  above  to  deep  water  below,  and  will  have 
lepth  at  low  water,  the  amount  excavated  being  determined  by 
J  of  gauges  located  along  the  line  of  excavation.  The  old  chute 
J  closed  by  a  riprap  dam  from  the  head  of  the  island,  formed  by 
avated  material  and  made  tight  by  gravel  backing, 
work  is  being  done  under  contract  with  W.  A,  Kirk,  of  Madison, 
Che  necessary  drilling  was  done  by  hand  from  platforms  when 
able,  and  when  season  and  stage  of  water  permitted  by  the  men 
ig  on  the  river  bottom.  The  ledges  were  blasted  and  the  mate- 
is  subsequently  removed  by  a  dipper  dredge.  The  low-water 
extending  over  a  longer  period  than  usual,  considerably  delayed 
dging,  and  the  work  could  not  be  completed,  so  that  the  con- 
as  extended  to  July  1, 1894.  After  the  dredge  had  removed  the 
from  the  channel  it  was  ascertained  that  a  few  isolated  points 
ed  above  the  proper  grade,  requiring  more  drilling  and  blasting, 
this  purpose  the  river  was  too  high  to  prosecute  the  work  prop- 
advantageously,  and  the  contract  was  extended  to  December 
L  Work  was  resumed  on  Juno  18.  During  the  fiscal  year  the 
itor  has  removed  2,604,7  cubic  yards  of  gravel,  2,718.1  cubic  yards 
,400  linear  feet  of  the  old  wing  dam,  and  has  completed  the  rip- 
n  closing  the  left  chute. 

3rkhas  been  done  during  the  fiscal  year  at  Tumbling  Shoals;  some 
Ig  is  still  necessary  to  complete  the  contemi)lated  improvement. 
I  it  was  not  expected  to  materially  reduce  the  velocity  of  the 
i  at  this  locality,  navigation  upstream  is  somewhat  easier  than 
y,  whereas  the  dangers  attending  downstream  navigation  have 
aterially,  if  not  entirely,  remedied. 

improvement  of  the  channel  at  and  near  Bridgeport  by  hired 
ras  i)ro8ecuted  until  well  into  the  fall,  when  high  water  made 
1  of  plant  necessary.  From  the  bar  at  the  head  of  the  island 
ere  removed  21,512  cubic  yards  of  sand  and  gravel  resulting  in 
ileted  channel  120  feet  wide  and  averaging  about  6  feet  deep. 
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This  increased  depth  was  given  to  allow  for  drawing  off  the  water  tbat 
will  result  when  the  bars  below  and  in  the  same  chute  are  removed. 
Through  the  bar  above  the  railway  bridge  only  one  cut  was  made  by 
the  dredge  when  operations  were  suspended.  There  were  removed  1,59(1 
cubic  yards  of  loose  rock  and  5,920  cubic  yards  of  other  material,  prin- 
cipally clay.  The  channel  formed  here  has  a  total  length  of  1,800  feet, 
width  40  feet,  depth  5  feet. 

The  contract  with  Neely  &  Smith  for  removing  material  at  Gunters 
Reef  was  extended  to  November  15,  1894,  the  contractors  having  beeu 
unable  to  do  any  work,  owing  to  sudden  and  frequent  fluctuations  in 
depth  of  water,  which  resulted  in  twice  washing  out  their  temporary 
tripod  dam  before  any  work  could  be  done ;  this  dam  was  used  to  deflect 
the  current  so  that  the  men  could  stand  on  the  river  bottom  to  drill. 
On  application  of  contractors  and  by  authority  of  the  Chief  of  Engi 
neers  they  proposed  to  complete  their  contract  by  the  aid  of  a  United 
States  dredge  not  in  use,  making  a  reasonable  allowance  for  same.  The 
dredge  was  started  to  that  locality  the  last  of  June. 

During  the  year  liabilities  to  the  amount  of  $10,870.77  were  incurred, 
leaving  an  available  balance  of  $12,067.94  at  eud  of  fiscal  year,asfol 
lows :  Ross  Tow-head,  liabilities  $18,685.28,  available  balance  $8,785.56; 
Bridgeport  and  Gunters  Eeef,  liabilities  $1,191.49,  available  balance 
$4,182.38. 

2.   DECATUR,   ALA.,   TO   FLORENCE,   ALA. 

The  principal  obstructions  are  the  Muscle  Shoals,  extending  from  deep 
water  at  Browns  Perry  to  deep  water  at  Florence,  a  distance  of  38  miles, 
only  8  of  which  are  navigable,  and  embracing  Elk  River  Shoals,  Big 
Muscle  and  Little  Muscle  shoals. 

The  object  of  the  improvement  is  to  make  continuous  navigation 
around  these  obsttuctions  by  means  of  a  lateral  canal. 

The  approved  project  accordiug  to  which  work  is  being  done,  based 
upon  the  survey  of  1872  and  somewhat  modified  in  1877,  is — 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  canal  around  Big 
Muscle  Shoals,  built  by  the  State  of  Alabama  in  1831^1830  aud  aban- 
doned in  1837,  by  constructing  a  canal  14.5  miles  long,  having  9 
locks,  with  a  total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60 
feet  wide  over  Shoal  Creek,  witli  the  necessary  permanent  dams  and 
bridges  over  the  several  creeks  aud  ravines,  the  canal  trunk  to  be  from 
70  to  120  feet  wide  at  the  water  surface  and  G  feet  deep,  and  the  loots 
300  feet  long  and  60  feet  wide,  with  a  depth  of  5  feet  of  water  on  ibe 
miter  sills. 

(2)  To  construct  at  Elk  lliver  Shoals  a  canal  1.5  miles  long,  with  two 
locks,  having  lifts  of  12  feet  and  from  8  to  11  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed  rock 
of  the  river,  aud  to  construct  stone  wing  dams  and  retaining  walls  to 
contract  the  waterway  and  to  check  the  velocity  of  the  current  at  cer- 
tain points;  as  modified  in  1890,  to  construct  a  lateral  canal  on  tlie 
north  bank  15,000  feet  long,  with  a  guard  lock  at  the  head  and  a  loci 
at  the  foot,  having  a  lift  of  12  feet,  and  of  the  same  dimensions  as  tlie 
locks  at  Big  Muscle  Shoals. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  the  sum  of 
$3,172,011.04  has  been  expended,  with  the  following  results: 

The  two  divisions  of  the  canal  wore  sufficiently  completed  to  permit 
navigation  at  all  stages  of  the  water;  channels  were  excavated  throngb 
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rns  Island  Chute,  Gilclirists  Chute,  and  Kance  Keefj  houses  were 
i  for  occupancy  of  lockmasters  and  assistants  5  a  dredge  and  tow- 
were  constructed,  and  a  large  amount  of  plant  purchased  for  use 
e  canal. 

iring  the  fiscal  year  the  following  work  was  done: 
ider  contract  with  H.  T.  Morrison  &  Co.,  of  Petersburg,  X'^'a.,  pat- 
s  and  38  iron-balanced  valves,  to  replace  the  wooden  slide  valves 
erly  used  in  filling  and  emptying  culverts,  were  delivered  and  put 
ace  by  hired  labor  at  all  the  locks,  except  Lock  B,  where  they  will 
lit  in  as  soon  as  stage  of  water  i)ermits.  These  valves  swing  on  a 
ieal  axis,  and  have  a  preponderance  on  the  downstream  leaf 
ih  was  considered  ample  to  caiTy  the  valve  entirely  open  as  soon 
was  started  from  its  seg.t.  This  result,  however,  has  not  been 
zed,  for  though  the  valve  will  open  by  itself  when  started  from  its 
,  it  comes  to  rest  at  an  angle  of  about  45°  with  the  axis  of  the  cul- 
and  returns  to  this  position  if  left  free  to  move  after  being  opened 
s  full  extent.  Moreover,  when  the  valve  is  pushed  beyond  a  posi- 
parallel  to  the  axis  of  the  culvert  it  moves  on  until  it  reaches  a 
tion  at  450  to  the  axis,  but  at  the  opposite  side.  Notwithstanding 
the  valves  are  very  satisfactory,  and  can  easily  be  operated  by 
man. 

le  United  States  grounds  at  Locks  2,  3,  and  4  were  inclosed  by 
construction  of  4,800  feet  of  fencing. 

any  repairs  were  made  to  dredges,  steamboats,  locomotives,  and 
r  plant,  and  all  Government  property  was  cared  for  and  kept  in 
.  order. 

lere  were  expended  during  the  year  $17,407.63,  including  outstand- 
iabUities. 

3.  FLORENCE,  ALA.,  TO  THE  FOOT  OF  BEE  TREE  SHOALS. 

Ibert  and  Bee  Tree  shoals,  beginning  about  22  miles  below  Flor- 
,  form  the  principal  obstructions  to  navigation  during  low-water 
js.  These  shoals,  which  may  be  considei^d  as  forming  one  con- 
ms  obstacle,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at 
nrater,  and  at  this  stage  the  depth  in  the  channel  is  about  1.5  feet. 
•  islands  divide  the  river  through  the  shoals  longitudinally,  and 
ivork  heretofore  carried  on  for  the  improvement  of  na\igation  con- 
d  in  building  riprap  dams,  which,  in  connection  with  the  islands, 
ned  the  water  to  the  chute  along  the  north  bank.  Increased  depth 
obtained  by  channel  excavation.  This  method  does  not  give 
Its  adequate  to  the  present  needs  of  commerce, 
le  project  adopted  in  1890  contemplates  the  construction  of  a 
al  canal  on  the  south  bank  of  the  river  7.8  miles  long,  150  feet 
at  the  water  surface,  with  a  depth  of  7  feet.  A  combined  lock, 
a  total  lift  of  25  feet,  was  originally  intended  to  be  placed  at  the 
r  end  and  a  guard  lock  at  the  head  for  use  when  necessary  at  very 
water,  the  locks  to  be  80  by  350  feet,  with  a  depth  of  G  feet  of 
r  on  the  miter  sills  at  extreme  low  water. 

lis  project  was  modified  after  the  detailed  surveys  of  1891  were 
)leted  by  substituting  for  the  combined  lock  two  locks  of  12  and 
set  lift,  respectively,  at  extreme  low  water,  and  separated  by  a 
1  mile  in  length,  and  again  modified  in  1892  by  the  substitution  of 
lock  having  a  lift  of  25  feet  for  the  two  locks  contemplated  in  the 
ficationof  1891. 

ider  the  project  $48,921.82  were  expended  up  to  the  close  of  the 
ENG  94 115 
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fiscal  year  ending  June  30,  1893,  in  making  survey  of  location  for  canal, 
examination  of  foundations  for  lift  lock,  and  in  purchases  of  lands  nee- 
essary  for  tlie  improvement. 

Work  done  during  the  fiscal  year  ending  June  30,  1894,  was  as  fol- 
lows : 

Tlic  excavation  was  commenced  by  using  wheel  scrapers  and  the 
material  was  deposited  on  the  sides  of  the  lock  pit,  forming  a  levee  to 
keep  out  ordinary  high  water;  this  levee  was  subsequently  extended 
around  the  area  used  for  stone  yard.  In  January  the  excavation 
reached  water  line  in  the  interior  of  the  pit  and  the  material  was  of 
such  a  nature  that  teams  could  not  work  advantageously,  so  the  wheel 
scrapers  w  ere  abandoned.  A  combined  dredge  and  towboat,  the  John 
Gaston^  was  then  brought  up  from  Memphis,  Teno.  It  was  provided 
with  a  clam-sbell  dipper  and  a  suction  pump  for  removing  sand.  The 
intention  was  to  cut  a  passageway  from  the  river  to  the  lock  pit  and  to 
remove  the  material  in  the  lock  pit,  consisting  of  sandy  loam  andqnick 
sand,  by  means  of  the  pump.  After  removing  about  1,G00  cubic  yards 
of  earth  in  making  the  cut  from  the  river  to  the  lock  pit^  but  without 
accomplishing  anything  toward  excavating  the  lock  pit,  this  method 
was  sibandoned  and  the  dredge  removed  from  the  work  in  May.  Since 
then  a  wheelbarrow  force  has  been  employed  to  the  end  of  the  fiscal 
year. 

A  row  of  piles,  at  distances  of  4  feet  apart  and  7  feet  from  the  back 
ol  the  lock  walls,  has  been  driven  entirely  around  the  lock  site  and 
presumably  to  rock.  A  second  row  of  piles,  8  feet  apart  and  to  which 
the  top  of  the  first  row  was  to  be  tied,  was  driven  along  the  south  side 
and  90  feet  from  the  center  line  of  lock  pit.  These  were  driven  so  as 
to  bring  the  tops  of  the  i)iles  to  about  reference  (54.0),  and  were  intended 
to  be  one  support  for  a  traveling  crane  to  be  used  in  laying  stooe. 
This  was  subsequently  abandoned  ana  this  outer  line  of  piles  removed. 

To  confine  the  quicksand  sheeting  was  driven  inside  of  the  first  row 
of  piles  above  referred  to  and  secured  at  top  to  a  waling  strip  bolted 
to  the  piles.  This  sheeting  was  at  first  prepared  in  sections  3  inch^ 
thick,  0  to  8  feet  wide,  and  about  14  feet  long,  composed  of  two  layers 
of  12-inch  planks  placed  at  right  angles  to  each  other,  and  these 
sections  driven  by  means  of  pile-driver  and  wat^r  jet,  presumably  into 
gravel.  This  method  was  abandoned  and  the  sheeting,  consisting  of 
planks  3  inches  thick  and  14  to  16  feet  long,  was  driven.  A  second 
row  of  2-inch  sheeting  was  driven  inside  of  this  to  cover  the  openings 
in  the  first  row. 

An  8-inch  centrifugal  pump  was  erected  in  the  lock  pit  to  drain  the 
area  from  scei)age  and  rain  water. 

A  timber  dock  was  erected  at  the  river  bank  on  i)iles  to  facilitate 
the  unloading  of  stone  from  barges.    This  dock  was  connected  with 
the  stone  yard  by  a  standard-gauge  track.    A  stone  planer  was  placed 
in  i^osition  for  cutting  the  stone.    It  consisted  of  two  iron  cylinders 
about  0  feet  long,  placed  parallel  to  each  other,  the  one  iu  rear  at  a 
slightly  lower  level  than  the  one  in  front.    The  cutting  knives  are 
placed  spirally  around  these  cylinders;  those  on  the  first  cylinder  are 
scabbling  tools,  those  on  the  second  the  finishing  tools.     The  stone  is 
placed  on  a  platform  which  is  moved  by  rack  and  pinion  and  passes 
under  the  revolving  cylinders,  which  can  be  raised  or  lowered  vertically. 
The  machine,  has  not  given  a  satisfactory  finish,  even  for  backing,  and 
stones  are  w^orked  over  after  being  passed  through  the  planer.    The 
traveling  crane,  which  was  purchased  for  laying  stone  in  the  wall,  has 
been  erected  in  the  stone  yard  and  is  used  for  handling  and  piling  stone 
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The  necessary  derricks  and  blacksmith  shops  have  been  erected  and 
a  track  (standard  gauge)  laid  from  the  lock  site  to  the  Birmingham^ 
Sheffield  and  Tennessee  Eiver  Eailroad  Company's  track  at  Biverton, 
a  distance  of  about  half  a  mile. 

The  limestone  quarry  situated  on  the  river  bank  about  3  miles  below 
Florence  was  selected  for  procuring  stone  for  the  work.    The  Knox* 
system  of  quarrying  has  been  in  use  with  satisfactory  results,  but  the 
qualries  have  not  been  worked  economically  nor  advantageously. 

At  the  close  of  the  fiscal  year  46,450  cubic  yards  of  earth  have  been 
removed  from  the  lock  pit;  4,997  cubic  yards  of  stone  delivered  on  the 
ground,  of  which  amount  there  have  been  prepared  for  the  walls  631 
cubic  yards  of  fine-pointed  stone,  174  cubic  yards  of  rough-pointed 
stone,  18  cubic  yards  of  rock-face  stone,  and  about  2,356  cubic  yards 
of  backing  ready  for  the  wall.  In  addition  to  the  foregoing  685  piles 
have  been  driven,  including  those  used  in  dock  and  for  support  of 
traveling  crane,  and  1,063  feet  of  the  lock  pit  inclosed  by  sheeting. 

A  tract  of  28.91  acres  of  land  needed  on  the  line  of  the  canal  was 
purchased  for  the  United  States,  the  deed  recorded,  and  cession  of 
jurisdiction  made  by  the  governor  of  the  State.  New  bench  marks 
were  established  at  lower  end  of  canal  and  a  check  line  run  over  the 
entire  line  of  canal  to  the  head,  and  bench  marks  located  for  use  in 
establishing  datum  plane  for  upper  lock. 

Appropriations  for  improving  Tennessee  River  below  Chattanooga, 
including  surveys,  have  been  made  as  follows: 


March  2, 1827.: 

August  30, 1852 

June  9, 1860 

June  12, 1860 

March  3, 1871 

June  10, 1872 

March  3, 1873 100,000.00 

Jnno23,1874 100,000.00 

March  3,1875 360,000.00 

Au;Oi»t  14, 1876 255,000.00 

Junel8,1878 300,000.00 


$200.00 

50,  000. 00 

1, 350. 00 

1, 406. 94 

80,000.00 

50,  000. 00 


March  3, 1879 $210,000.00 

June  14, 1880 300,000.00 

March  3, 1881 250,000.00 

August  2,  1882 250,000.00 

Jul75,1884 350,000.00 

August  5*1886 262,500.00 

August  11, 1888 250,000.00 

September  19, 1890 475, 000. 00 

July  13,1892 500,000.00 

Total 4,145,456.94 


Money  statement. 

July  1,  1893,  balance  unexpended $477,326.27 

June  30,  1894,  amount  expended  during  fiscal  year 57, 400. 91 

July  1,  1894,  balance  unexpended 419,925.36 

July  1,  1894,  outstanding  liabilities $30, 698. 26 

July  1,  1894,  amount  covered  by  uncompleted  contracts 289, 988. 08 

320. 686. 34 


July  1,  1894,  balance  available 


99, 239. 02 


r  Amount  (estimated)  required  for  completion  of  existing  project 5,  707,  931. 81 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Juno 

V      30,  1896 ; ! 2,000,000.00 

Subniittedin  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMEKCIAL   STATISTICS. 


Articles. 


Iron 

Staves 

Lumber 

Cotton 

Peanuts 

Live  stock . . 
Hoop  poles. 

Grain 

Flour 

Cotton  seed. 
Sand. 


Between  Chattanooga,  Tenn., 
and   Decatur,  Ala.,  year 
ending  December  31— 


1891. 


Tont. 
1,125 
2,500 
1,932 
1,800 


311 


1892. 


Tons. 
3,415 
2.732 

30,818 
1,614 


408 


4,281 
557 
188 


General  merchandise. 

Lo^H 

Kailroad  ties 


5,243 
41, 626 


4.552 
698 
154 


7,807 
25,921 


Totjil 


59, 572 


78,119 


1893. 


Tons. 
3,726 
3, 420 

37,155 
827 


452 


3,780 
792 
227 


Between  Florence,  Abu,  and 
Paducah,  Ky.,  year  eoding 
December  31— 


7,218 
31,880  * 


1891. 

1892. 

Tont, 

Tons. 

8,636 

10. 712 

3,706 

4,063 

26, 957 

64,371 

5.566 

3,970 

4,473 

3.339 

1,786 

2,630 

3,086 

2,912 

16,546 

15,185 

6,240 

5,212 

1,095 

510 

2,256 

1,526 

32,553 

32,145 

181.563 

50,818 

38,  374 

92,975 

1893. 


Tons. 

11. 1» 

0,S8S 

81,371 

2,457 

1.7K 

2,738 

87 

10,7g7 

7.7« 

111 

701 

27,873 

61.479 

168,317 


89.477!    335,836       290,377  1      383,50! 


List  of  steamboats  {stern-wheel)  plying  on  the  Tennessee  Rirer  helotc  Chattanooga,  TeRR. 


Name. 


Beticeen  Chattanooga,  Tenn.,  and  Decatur,  Ala. 

Maude  ...f 

B.  ¥.  Young 

R.  counter 

WyethCity 

J.  R.  Hughes 

Pinhook  

R.T.Coles 


City  of  Chattinooga. 
J.  f.  Kindrick 


Rockwood 

A.  J.  Duncan. 


Leugth.  Breadth,  i  Depth. 


Tonnage. 


Ftet. 


Feet. 


120 
153 
120 
98 
94 
118 
134 
111 
130 
150 


Below  Florence,  Ala. 
City  of  Savannah '■      180 


City  of  Sheflield 

Cit V  of  Paducah * , 

W.F.  Nesbit 

Clyde 

A.  S.  Willis.... 

GuH  Genin 

C.Smith 

Citv  of  Chattanooga 

J.  1>.  Kindrick 

Edwin  Wood , 

J.N.  Hook 

Dick  Clyde 

R.  A .  Speed 

Al.  Martin 

Maggie  liello 

Rockwood 

A.  J.  Duncan 

B.  F.  Young 

R.  C.  Gunter 

W  V  o  t  h  C  i  t  V 

R.T.  Coles ...  


180 
183 
212 
185 


24 

28 

21.5 

17 

18 

24.5 

27.8 

20 

25.6 

32 


32 
32 
37 
36 
33 


Fttt. 
2.5 
4 
4 
4. 
3. 
3 
4. 
3. 
3. 
4 
4 


8 
5 

5 
6 
5 


5 

5.5 

5.25 

6.5 

G 


120 
162 
134 
HI 


20 
29 
27.8 
20 


3.5 
3.6 
3.5 


2103 
160.68 
337.30 
138. » 
9&U 
Ml  61 
U4.n 
167.60 
128.71 
U0.52 
46U 


33151 

750 

760 


580 

133 

130 

330 

167.60 

128.71 


110 

19.2 

3 

96 

17.4 

3.9 

124 

22 

4.2 

112 

23.6 

9.5.6 

18.4 

3.0 

130 

25.6 

150 

32 

120 

24 

4 

153 

28 

120 

21.5 

4.8 

118 

1 

24.5 

.5 

55. 9S 

76.84 

140.57 

96.68 

5181 

ISO.:! 

460 

166.68 

337.36 

13&96 

134.91 


CC    2. 


OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVER. 

The  Muscle  Shoals  Canal,  which  had  been  in  cpurse  of  constmction 
since  1875,  was  formally  opened  to  public  traffic  on  the  10th  day  of 
November,  1890. 

The  canal  consists  of  two  sections,  known  as  the  Elk  River  Division 
and  the  Muscle  Shoals  Division,  being  named  thus  from  the  Bhoalsof 
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he  same  names  on  the  Tennessee  River  around  which  the  two  sections 
rere  constructed.  The  Elk  River  Division  is  IJ  miles  long,  not  less 
han  100  feet  wide,  and  has  two  locks,  known  as  Locks  A  and  B,  each 
0  by  300  feet,  with  a  total  lift  of  23  feet.  The  Muscle  Shoals  Division 
beginning  about  8  miles  below  Lock  B,  is  14  J  miles  long,  from  70  to  100 
eet  wide,  and  has  been  constructed  by  rebuilding  and  enlarging  the 
Id  canal  built  by  the  State  of  Alabama,  1831-1836.  This  canal  was 
Lseil  for  one  season,  but  the  obstructions  in  the  river  above  and  below 
imited  navigation  to  certain  stages  of  the  water.    It  was  operated  for 

•  year,  after  which,  no  funds  being  appropriated  for  its  maintenance, 
t  was  disused  and  fell  into  decay. 

The  lower  division  of  the  canal  contains  nine  locks  of  the  same  dimen- 
ions  as  those  in  the  upper  division,  viz.  00  feet  wide  and  300  feet  long, 
7it\i  a  total  lift  of  85  feet. 

During  tlie  past  fiscal  year  the  canal  was  kept  in  working  order  and 
ID  delay  in  traffic  occurred.  The  locks,  buildings,  and  grounds  were 
ared  for  and  kept  in  good  condition,  the  entire  line  of  embankment 
ras  patrolled  daily  for  the  purpose  of  detecting  leaks,  a  large  number 
►f  which  were  closed  with  broken  stone,  gravel,  and  clay. 

Work  done  during  the  year  was  as  follows : 

In  order  to  protect  the  embankment  and  railway  from  injury  during 
reshets,  the  water  from  First  Creek  having  caused  much  damage,  the 
Id  dry  wall  on  the  south  side  of  the  canal  just  above  Lock  1,  which 
lad  caved  in,  was  removed,  and  anew  wall  capable  of  withstanding  the 
arth  pressure  was  constructed  in  its  i)lace.  The  dimensions  of  this  wall 
xe  as  follows:  Length,  276  feet;  mean  height,  15  feet;  width  at  bottom, 

•  feet;  width  at  top,  3  feet.  This  work  involved  the  excavation  of  1,466 
lubic  yards  of  earth  and  the  removal  of  73  cubic  yards  of  stone  from 
he  old  revetment;  46  cubic  yards  of  earth  were  applied  in  grading  the 
>ank  back  of  the  dry  wall. 

The  north  line  of  the  canal,  between  Locks  1  and  2,  was  straightened 
•y  dredging,  and  by  removing  a  large  number  of  stumps  and  logs,  giv- 
iig  the  canal  a  greater  width  at  this  i)oint,  which  was  needed  to  facili- 
ate  the  passage  of  vessels. 

About  10  cubic  yards  of  broken  stone,  which  had  accumulated  in  the 
pper  end  of  chamber  at  Lock  2,  were  removed  by  hand. 

The  old  dry  wall  below  Lock  2  was  repaired,  and  a  short  one  built  to 
»rotect  the  bank  and  spring  on  the  north  side  of  canal. 

There  were  dredged  from  the  mouth  of  Bluewater  Greek  875  cubic 
ards  of  gravel,  which  were  deposited  at  different  points  along  the  line  of 
he  canal,  to  be  in  readiness  for  repairing  leaks.  The  upper  abutment 
f  Bluewater  bridge  was  protected  from  scour  by  placing  against  it  on 
be  river  side  20  cubic  yards  of  heavy  riprap.  The  old  unused  quarry 
uarters  at  Lock  4  were  moved  to  Lock  A,  where  they  were  put  up  for 
he  storage  of  such  property  as  it  was  considered  advisable  to  keep  on 
and  for  needed  repairs  at  that  division. 

A  turbine  wheel  and  air  compressor  were  erected  and  coupled 
>gether  at  the  machine  shop  at  Lock  0,  and  piping  placed  to  connect 
[ie  air  compressor  with  the  receiver  in  boiler  room  of  machine  shop, 
'his  compressed  air  plant  for  supplying  power  to  the  machine  shop 
roved  very  efficient,  and  will  save  the  Government  much  expense  in 
lie  matter  of  fuel,  labor,  etc. 

A  wall  was  built  around  the  spring  at  Lock  6,  which  supplies  the  Gov- 
riiment  buildings  with  water,  and  they  were  connected  with  the  spring 
y  laying  1,800  feet  of  pipe,  thus  saving  the  constant  services  of 
iborers  employed  in  carrying  water.  An  old,  useless  negro  shack  was 
jrn  down  and  the  site  graded. 
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A  large  quantity  of  drift  which  had  accumulated  against  the  upper 
side  of  the  aqueduct  piers  was  removed. 

The  gate  walk  ways  at  Locks  3,  4,  and  o  were  repaired  and  new  oues 
placed  at  Locks  1,  2,  and  8. 

A  new  valve  shaft  was  placed  in  southeast  valve  at  Lock  6,  repairs 
made  to  valves  at  Locks  3,  7,  8,  and  9,  to  render  them  serviceable  until 
new  ones  could  be  substituted,  and  two  old  wooden  valves  at  Lock  5, 
one  at  Lock  C,  and  two  at  Lock  8,  were  replaced  with  new  iix)n  ones. 

Two  new  oak  miter  posts  were  put  in  lower  gate  at  Lock  1,  and  two 
in  lower  gate  and  two  in  upper  gate  at  Lock  2.  A  new  spar  platform 
was  made  and  placed  in  southwest  gate  at  Lock  8. 

Floats  were  placed  on  gates  at  L<K;ks  6, 7,  8,  and  9 ;  the  maneuvering 
gear  at  Lock  5  was  repaired ;  timber  covers  erected  over  valve  gears  at 
Locks  1,  2,  5,  6,  7,  8,  and  9;  iron  work  painted  at  Locks  1,  2,  3,  4, 5, 7^ 
8,  and  9. 

The  grade  of  the  railway  at  the  upper  end  of  Second  Creek  weir  was 
reduced,  the  spur  track  at  Lock  5  was  moved  and  lengthened  to  give 
better  access  to  spoil  banks,  and  50  new  ties  were  put  under  sjHir  track 
below  Lock  6. 

Two  movable  gratings  were  jilaced  in  upi)er  openings  of  up]i)er  cul- 
verts at  Lock  1. 

Three  new  valves  with  hoisting  irons  were  placed  in  the  dam  at 
Bluewater  Creek,  and  hoisting  irons  were  put  on  valves  of  dams  at 
Second  Creek,  Helltown  Branch,  Douglas  Branch,  and  Four-Mile 
Creek. 

The  United  States  grounds  at  Lock  2  were  fenced. 

The  lock-master's  and  watchman's  houses  at  Lock  5,  veranda  of 
foremen's  house  at  Lock  G,  and  watchman's  house  at  Lock  8  were 
repainted. 

There  were  taken  from  the  bed  of  the  canal  below  Lock  6,  75  cubic 
yards  of  gravel,  which  were  placed  on  the  walks  around  the  foremen's 
house. 

A  large  number  of  leaks  and  washouts  between  Locks  2  and  8  were 
stopped,  nearly  300  cubic  yards  of  stone,  gravel,  earth,  and  clay  being 
used  for  this  purpose. 

The  total  quantity  of  material  removed  by  dredge  and  otherwise  was 
42,800  cubic  yards,  as  follows : 

Cubic  jmrd*. 

Above  Lock  1 2,6iO 

Between  Locks  1  and  2 -. 38,  IJ^ 

At  Lock  2 10 

Between  Locks  2  and  3 45 

Between  Locks  3  and  4 875 

Between  Locks  4  and  5 5io 

Between  Locks  5  and  6 125 

Between  Locks  6  and  7 i5 

Below  Lock  9 273 

^     Total 42,800 

There  were  also  removed  from  the  upper  division  of  the  canal,  by 
passing  through  the  drift  sluice,  1,276  logs  and  a  large  quantity  of  drift 

The  longitudinal  dam  was  strengthened  by  placing  upon  it  63  cubic 
yards  of  stone,  and  3  buoys  were  made  and  fitted  with  chains  and 
anchors  to  mark  the  channel. 

The  lands  and  buildings  at  Miltons  Bluff,  which  had  been  leased, 
were  given  up,  and  the  Government  property  was  stored  in  two  buildings 
whicli  liad  been  erected  at  Lock  A  for  the  purpose,  A  stable  for  Crov- 
ernment  mules  was  also  built. 
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A  new  cliitcli  was  put  on  lower  gate  at  Lock  A,  hydraulic  macbinery 
repaired,  two  new  wooden  miter  cushions  were  put  in  lower  g^t« 
at  Lock  B,  and  nia<2hinery,  maneuvering  gear,  snubbing  posts,  etc., 
repainted. 

A  cylinder  rod  on  upper  left  hand  culvert  at  Lock  A  was  repaired, 
dry  stone  piers  built  under  the  assistant  lock-master's  house,  and 
gravel  filled  under  and  around  the  house.  The  drainage  ditch  was 
extended  100  feet. 

A  trench  was  dug  between  Locks  A  and  B  and  filled  with  grtivel, 
with  a  view  to  stop  leaks  caused  by  crawfish  and  the  roots  of  trees. 
The  drain,  for  carrying  ofl"  stagnant  water  from  the  sloughs,  and  all 
the  ditches  were  cleaned. 

The  walks  of  both  lock-master's  houses  were  filled  with  gravel. 
Grass,  weeds,  underbrush,  &c.,  were  kept  cut  from  the  banks  of  the 
canal  along  its  whole  extent. 

The  Bucyrus  dredge  was  repaired  and  repainted;  fan-tail  built  at 
stern  to  facilitate  towing  by  steamer j  centrifugal  fiushing  i>unip 
removed,  and  duplex  Gordon  pump,  with  outside  packed  plungers,  sub- 
stituted ;  wainscoting  piit  up  in  engine  room ;  bulkhead  built  separating 
pump  room  from  boiler  room;  bucket  scraper  erected  and  iron  work 
Bcrai)ed  and  repainted  with  graphite  paint,  placing  the  dredge  in  first- 
class  condition. 

Five  barges  were  dry-docked  in  the  aqueduct  and  calked.  A  steam 
derrick  with  engines  and  G-inch  centrifugal  pump  for  sand  and  silt  was 
erected  on  barge,  and  used  in  removing  sediment  from  about  lock 
gates  where  dredge  could  not  operate;  new  rudder  made  and  placed 
on  steam  tug  McFarlandy  strengthening  braces  i)ut  under  upper 
guards  of  steamer  Colbertj  dredge  Harwood  repaired,  worn  part^  of 
locomotives  replaced  with  new,  an  8-wheel  flat  car  built,  the  road 
between  the  United  States  reservation  and  the  public  road  repaired, 
and  a  great  number  of  minor  repairs  made  to  machinery,  tools,  appli- 
ances, buildings,  and  plant  in  general. 

The  cost  of  the  above  work  was  reduced  to  a  minimum  through  the 
iwlicy  adopted  of  appointing  skilled  mechanics,  or  persons  who  have 
bad  experience  that  may  be  useful  to  the  Government,  to  the  positions 
of  lock-masters  and  assistant  lock-masters.  Among  these  are  two 
stone  cutters,  one  mason,  one  painter,  one  carpenter,  one  transitman, 
one  railroad  boss,  one  quarryman,  one  machinist,  one  pilot,  one  com- 
missary, and  two  foremen  familiar  with  the  management  of  laborers. 

The  services  of  these  employees  are  utilized  at  any  time  or  any  point 
along  the  line  when  or  where  needed. 

Abstract  of  allotments. 

November  28,  1890 $40,000.00 

.Inly  1,  1891 31,792.04 

July  1,1892 45,232.90 

July  1,  1893 60,975.19 

Total 178,000.13 

Estimate  of  funds  needed  from  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  indefinitej  to  be  applied  to  current  expenses  in  operating  the  Muscle 
J<hoal8  Canal,  from  July  1,  1894,  to  June  30,  1895. 

AmouDt  required  for  fiscal  year  ending  June  30,  1895 $65, 000. 00 

Balance  remaining  from  allotmeut  of  preceding  year,  exclusive  of  oiit- 
.stAnding  liabilities 1,  227.  37 

Additional  allotment  ifenuired  for  fiscal  year  ending  June  30,  1895 6:^,  772. 63 
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To  bo  exx>ended  as  follows : 

1  assistant  engineer,  at  $200  per  month $2, 400.00 

1  master  mechanic,  at  $100  per  mouth 1, 200. 00 

1  overseer,  at  $100  per  month 1, 200. 00 

I  clerk,  at  $100  per  month 1,200.00 

II  lock  masters,  at  $75  per  month  each 9, 900. 00 

11  assistant  lock  masters,  at  $40  per  month  each 5, 280. 00 

1  locomotive  engineer,  at  $60  per  month 720. 00 

1  engineer  at  machine  shop,  at  $60  per  month 720. 00 

1  telephone  lineman,  at  $50  per  month 600. 00 

2  blacksmiths,  at  $75  per  month  each 1, 800. 00 

1  carpenter,  at  $80  per  month 960. 00 

1  overseer,  at  $80  per  month 960. 00 

30  laborers,  at  $30  per  month  each 10, 800. 00 

Dredging  and  towboat  crews,  $800  per  month 9, 600. 00 

Subsistence,  $525  per  month 6, 300. 00 

Repairs  of  dredge,  plant,  material,  and  contingencies 11, 360. 00 


Total  for  year 65,000.00 

Statement  of  traffic  through   the  Mascle  Shoals  Canal  during  the  calendar  year  eRtVtikg 
December  31, 189S^  compared  ioith  traffic  during  years  ending  December  Si,  1S91  and  2892. 


Steamers number. 

Barges do. . . 

Rafts do. . . 

Miscellaneuus  craft do. - . 

Tonnage tone . . . 

Lnmber do. . . 

Cotton .  .• do. . . 

Grain do . . . 

Flour do. . . 

Oak  extract do. . . 

General  morchandiBe do. . . 

Logs do... 

Iron do.  - . 

Coal do . . . 


Total. 


Passcugors number . 


Year  endin};  Doc-ember 

31 

1801. 

1802. 
60 

li»3. 

24 

» 

19 

55 

69 

6 

5 

9 

9 

12 

35 

2.420 

4.476 

12.812 

G33 

962 

3,543 

62 

255 

59 

840 

404 

280 

54 

11 

591 

600 

800 

47 

2,119 

3,110 

225 

471 

9,049 

520 

610 

150 

150 

4 

3,131 

5.782 

16,636 

171 

936 

3,506 

The  above  is  oxdu.sivc  of  supplies  carried  by  Government  steamers. 

Detailed  expenses  incurred  for  operating  and  care  of  Muscle  Shoals  Canal  during  the  fiscal 

year  ending  June  30,  1S94. 


Mouth. 


Otlico  and  adraiuistratiou. 


Operating,  care,  repair*,  etc. 


Locks  A  and  B. 


1 

I  Salaries,  i  Supplies,      Total.     ;    Labor. 


Subsist- 
ence. 


Supi)li«s.      Total 


1893.  ;  1 

July ,    $280.  00    , 

280.  00  1 
280.00    . 
280.00  I. 
280.00    , 
280.  00 


August 
Sei»ten»ber 
October  ... 
Noveiuber. 
December. 


tii,  56 


January.. 
February 

March 

April 

May 

June 


1894. 


280.  00 
280.  00 
280.  00 
280.  0'.» 
280.00 
280.  UO 


8.80 


Total ;  3,  300.  00 


33.36 


$280.  (0 
304.56 
280.00 
280.  00 
280.00 
280. 00 


280.00 
280.00 
280.  00 
288.80 
280. 00 
280.00 


$375. 00 
375. 00 
420.00 
395. 09 
395. 00 
486.67 


475.00 
475. 00 
475.00 
385.00 
385.00 
385.00 


\ 


3, 393.  30 


5, 026. 67 


$83.48 
100.50 
142. 86 
123.10 
85.65 
99.27 


151.  40 
77.13 
69.42 
86.19 
72.47 

114. 16 


$125. 
..... 

75 

'46,06* 

1 

1 

26. 

00 

39. 

77 

$458.48 
475.50 
68&61 
518. 10 
4W.65 
G25.94 


626.40 
578.  13 
514.42 
471. 19 
457.47 
538.93 


1.205.63  ,       231.52  ,    6,463.82 
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Detailed  expenses  incurred  for  operating  and  care  of  Muscle  Shoals  Canal,  etc. — Cont'd. 


Month. 


1893. 

July 

August 

September 

October 

November 

December 

18M. 

January  

February  

March 

April 

May 

June 

Total 


Operating,  care,  repairs,  etc. 


Locks  1  to  0. 


Lalxir. 


$4, 508. 94 
4, 000. 02 
3, 704. 73 
3, 276. 48 
3, 185.  05 
3, 004. 50 


3, 186. 17 
3,611.83 
3, 255.  58 
3, 246. 75 
3, 252. 00 
3, 065. 25 


41,297.30 


SubsiHtence.  '  Supplies. 


$564.04 
625.19 
630.77 
616.88 
607.88 
619. 27 


632.14 
600.18 
687.75 
621.11 
557.02 
506.19 


7, 258. 42 


) 


$509.56 
891.71 
418.53 
454.73 
330. 72 
746.19 


304.02 
550.90 

314. 16 
397. 14 
228.90 

213. 17 


5, 539. 73 


Total. 


$3, 582. 54 
5,516.92 
4, 754. 03 
4, 318. 09 
4, 123. 65 
4,369.96 


4, 122. 33 
4,762.91 
4,157.49 
4, 265. 00 
4, 037. 92 
3, 874. 61 


53, 915. 45 


Grand  total. 


$6,321.01' 
6, 296w  9h 
5,722.(k 
6, 146. 19 
4,884.30 
5, 275. 90 


6,028.73 
6.621.04 
4,981.91 
5,024.99 
4,775.39 
4,693.54 


63, 772. 63 


APPENDIX  D  D. 


IMPROVEMENT  OF  OHIO  RIVER  AND  OF  MUSKINGUM  RIVER,  OHIO. 


REPORT  OF  LIEUT.  COL,  AMOS  STICKNEY,  CORPS  OF  ENGINEERS,  OFFh 
CER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1S94,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

improveme;^T8. 


1.  Ohio  River. 

2.  Operating  snag  uoat  on  Ohio  River. 

3.  Operating  and  care  of  Davis  Island 

Dam,  Ohio  River,  near  Pittsburg, 
Pa. 

4.  Movable  dam  in  Ohio   River  below 

mouth  of   Beaver  River,   Pennsyl- 
vania. 


6.  Ice  harbor  at  mouth  of  Muskingum 
River,  Ohio. 

6.  Muskingum  River,  Ohio. 

7.  Operating  and  care  of  locks  and  dams 

on  Muskingum  River,  Ohio. 

8.  Removing   sunken    vessels    or    craft 

obstructing  or  endangenng  naviga- 
tion. 


EXAMINATIOX. 


9.  For  ice  harbors  at  Cincinnati,  Ohio. 


IIARBOK   LINES. 


10.  Ohio  River  from  Martins  Ferry  to  Bellaire,  Ohio. 


United  States  Engineer  Office, 

Cincinnati^  Ohio,  July  P,  1894, 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
on  the  Avorks  under  my  charge  for  the  fiscal  year  ending  June  30, 1894, 

I  was  assisted  by  First  Lieut.  William  0.  Langfitt,  Corps  of  Engi- 
neers, U.  S.  Army,  from  August  30,  1893. 

•  •  •  •  •  •  • 

Very  respectfully,  j'our  obedient  servant, 

Amos  Stickney, 
Li^uL  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  S.  A. 

1835 
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D  D  I. 

IMPROVEMENT  OF  OHIO  RIVER. 
Statement  of  amounts  and  dates  of  all  apxyropriations  for  thU  Kork, 


Act  of 
Congress. 


Mar. 
Mar. 
July 
Mar. 
July 
June 
Mar. 
Aug. 
Juue 


3, 1827 

3, 1835 

2.1836 

3.1837 

7.1838 

11. 1844 

3,1847 

30, 1852 

23, 1866 


prlfrn,,         AUo.„.e„,B. 


Kemarkd. 


$30,000.00 
50,000.00 
20,  000. 00 
60. 000.  00 
50, 000. 00 

100,  000.  00 

6. 479.  25 

90. 000.  00 


Do 

Mar.    2.1867 
July  25, 1868  > 


July  11. 
Mar.  3, 
June  10, 
Mar.  3, 
Juue  23, 
Mar.  3, 
Aug.  14, 
June  18, 

Do  . 
Mar.  3, 
June  14, 
Mar.  3, 
Mar.  21. 
Aug.    2, 

Do.. 
July    5, 

Do.. 
Aug.  5. 
Aug.  11, 
Sept.  19, 
July  13, 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1878 

i87&' 

1880 

1881 

1882 

1882 

1884* 

i886* 
1888 
1^90 
1892 


100,  000.  00 


50.  000.  00 

50.000.00 
200.  000. 00 
200, 000.  00 
150,  000.  00 
300, 000. 00 
175,  000. 00  j 
300,  000.  00 

50.  000.  CO 
250.  000.  00 
250,  000.  00 
350,  000.  00 
100,  000.  00 
350. 000.  00 

16,000.00 
600.000.00 

17,  000.  00 
375,  000. 00 
380. 000.  CO 
300. 000. 00 
360, 000. 00 


$172, 000. 00 
80, 000.  00 
85, 006.66 


D  e  (I  u  c  t 

am  o  u  n  t  H 

traiiMferre<l 

to       other 

works  


Total  . . 


5, 329, 479. 25 


125, 168. 48 


5,  204, 310. 77 


337, 000.  00 


ImproTing  Miaswsippi.'Mins^uri.  Aikansas,  and  Ohio 

rivers. 
Snag  boats  and  apparatus  for  improving  Wchteru  riren. 

Repatir,  pre.servation,  extension,  anil  completion  of  rim 
and  harbor  works. 


Harbor  of  refuge  at  or  near  Cincinnati. 

Continuing  work  on  Davis  Island  Dam. 
Harbor  of  refuge  near  Cincinnati .  Ohio. 
Do. 


The  general  plan  for  improving  the  navigation  of  the  Ohio  River, 
now  in  process  of  execution,  is  to  secure  additional  depth  at  islands 
and  bars  by  the  construction  of  low  dams  across  chutes,  and  by  build 
ing  dikes  where  the  river  is  wide  and  shallow,  so  as  to  confine theflow 
to  a  smaller  cross  section,  and  by  dredging.  A  radical  improvement 
of  the  upper  part  of  the  river  has  been  commenced  by  the  construction 
of  a  lock  and  movable  dam  at  Davis  Island,  5  miles  below  Pittsburg, 
and  work  on  another  lock  and  dam  has  been  commenced  just  belotr 
Beaver,  29J  miles  from  Pittsburg.  A  snag  boat  and  two  dredges, 
belonging  to  the  United  States,  are  constantly  employed  when  funds 
are  available  and  the  stage  of  river  permits,  in  taking  out  snags  and 
wrecks  and  in  dredging  away  gravel  and  rock  obstructions  that  can 
not  otherwise  be  removed. 

At  the  commencement  of  the  year  the  following  projected  works  ^vere 
unfinished: 

Quarters  for  employes  at  Davis  Island  Dam;  2  dikes  at  Logstown 
Bar,  18  J  miles  below  Pittsburg;  4  dikes  and  1  dam  at  Clusters  Islands, 
52  miles  below  Pittsburg;  excavation  of  Rock  Bar,  at  mouth  of  Lick 
ing  River,  4G6J  miles  below  Pittsburg;  2  dikes  and  1  dam  at  French 
Island,  7G1  miles  beVoxv  1?\\,\.^W\^\  *2  dikes  at  Scuffletown,  767  miles 
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Blow  Pittsburgh  1  dike  at  Tradewater  Bar,  862  miles  below  Pitts- 
arg;  2  dikes  at  and  near  Mound  City,  111.,  959  miles  below  Pittsburg. 
The  following  works  were  in  progress  during  the  year: 
Quarters  for  employes  at  Davis  Island  Dam. — Under  contract  with 
William  Wolfshafer,  work  on  these  quarters  was  begun  in  August, 
893,  and  completed  in  December,  1893.  These  quarters  are  con- 
eniently  located  on  Davis  Island  and  were  much  needed. 
Dam  heticeen  Davis  and  Neville  islands.— This  dam  was  repaired  in 
ugust  where  it  had  been  slightly  injured.  Material  expended:  24^ 
uare  yards  of  stone  paving  and  18  square  yards  of  stone  revetment. 
Dam  between  foot  of  Neville  Island  and  Towliead^  11  miles  below  Pitts- 
r*/.— This  dam  was  extended  toward  the  towhead  a  distance  of  683 
Bt,  to  close  an  opening  eroded  by  the  river  between  the  foot  of  the 
Lin  and  the  towhead.  This  work  began  in  September  and  was  com- 
Bted  in  November,  1893.  The  materials  used  were  purchased  in  open 
3irket  and  the  work  done  by  hired  labor. 

Maiei^ial  expended. 

liite-oak  lumber feet,  B.  M..  53,354 

a©  Inmber do 124 

tmlock  lumber db 43,094 

ift  bolts poands..  6,929 

ilea do 96 

»nierband do 166 

prap  Btoue cubic  yards . .  1, 160 

tcavation  made do 360 

Dikes  at  \ogstowny  Pa.,  18^  miles  below  Pittsburg, — Work  at  this 
iace,  in  accordance  with  the  plan  recommended  by  tlie  Board  of 
ugiueers,  was  resumed  on  the  main  cross  dike  and  training  dike  in 
eptember,  1893,  and  was  suspended  for  the  season  in  January,  1894. 
wentyone  hundred  and  eighty-five  cubic  yards  of  stone  were  placed 
I  the  dike  and  3  boat  loads  purchased  to  complete  the  125  feet  of 
'aining  dike  tinfinished,  but  the  stage  of  water  prevented  placing  the 
tone  as  contemplated.  With  the  exception  of  this  125  feet  the  main 
Qd  training  dikes  are  practically  comi)leted.  A  survey  is  in  progress 
>  determine  what  changes  have  taken  place.  The  closing  of  the  infe- 
or  shore  channel  and  dredging  out  of  a  straight  channel  across  the 
ar,  which  were  parts  of  the  original  plan,  but  omitted  in  the  recom- 
'^ndation  of  the  Board  on  account  of  the  opposition  of  the  coal  men, 
in,  in  my  opinion,  have  to  be  accomplished  to  render  navigation  safe 
^d  easy  at  this  point.  At  the  close  of  the  year  work  had  not  been 
'turned.  An  extract  from  the  report  of  Mr.  William  Martin,  assistant 
^^neer  in  local  charge  of  this  work,  is  appended. 
I^ikes^  etc.j  at  Clusters  islands,  52  miles  beloic  Pittsburg. — A  contract 
*8  made  with  L.  Cramer  &  Son,  dated  June  20,  1893,  approved  June 
;  1893,  work  to  be  completed  December  31,  1893,  for  the  construction 
4  dikes,  1  dam,  and  shore  protection  at  this  place.  Work  was  begun 
August,  1893,  and  suspended  for  the  season  in  December,  1893.  The 
^^tractors  confined  their  work  to  Dike  No.  4  and  the  dam  between  the 
auds.  The  following  amounts  of  material  were  expended  on  the  dike 
d  dam  resi)ectively: 

Accepted  and  paid  for. 


Material. 


**« number.. 

pber feet,  H.M-. 

•U pounds.. 

*Jie cubic  yards . . 


Dike  Xo.  4. : 

Dam 

188  \ 
9,360 

135 

640 
1,344.7  1 

"i,"  124.3 
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In  addition  to  the  above  the  following  material  was  dehvered,  bet 
not  being  i)roperly  placed  has  not  been  accepted: 


Material. 


Diko  No.  4.      Dur. 


Piles nnmbcr. . 

Timber * feet,  B.M.. 

liulta pooDfls . . 

S tone cubic  yarda . . 


6  ; 

240  i 

16  

78.9  ,        US.  I 


The  contractors  failed  to  furnish  proper  plant,  materials,  and  labor, 
and  have  shown  but  little  energy  in  executing  the  work.  It  was,hoi# 
ever,  deemed  to  the  best  interests  of  the  United  States  to  extend  their 
contract  to  November  30,  1894,  under  sux)plementary  agreement  giving 
the  United  States  power  to  enforce  proper  progress  for  future  work. 
The  contractors  resumed  work  under  the  modification  in  April,  f894, 
and  at  the  close  of  the  year  the  work  is  in  progress,  the  following 
additional  material  having  been  expended: 


f 


Stone cubic  yards..  2, 378 

Piles nambcr. .      254 

Timber feet,  B.  M..  7,288 

Bolts,  etc pdiinds..      481 

• 

Work  has  been  commenced  on  all  of  the  structures,"  ancf  it  Is  hoped 
they  will  be  finished  this  season.  ^  ii 

The  works  are  not  yet  sufficiently  far  advanced  to  have  their  proper 
effect  on  the  depths  of  the  river  channel. 

Rock  Bar  J  at  the  mouth  of  Licking  River,  466^  miles  belotc  Pittsburg,^ 
As  stated  in  the  last  annual  report,  the  present  project  contemplates 
the  continuance  of  the  excavation  of  this  bar  by  submarine  blasting 
and  subsequent  dredging.  The  steam  drilling  scow  was  completed  and 
began  work  in  September  and  continued  in  operation  until  November, 
when  the  funds  for  this  work  became  exhausted.  After  blasting,  the 
material  was  dredged  out  and  deposited  behind  the  dike  at  Cidlains 
Bar,  5  miles  below.  The  method  adopted  has  proved  very  econ- 
omical, even  when  this  season's  work  has  been  charged  with  the  total 
cost  of  the  plant.  The  amount  of  material  removed  was  4,215.5  cubic 
yards. 

The  work  was  under  the  immediate  supervision  of  Mr.  R.  R.  Jones, 
assistant  engineer,  an  extract  from  whose  report  is  appended. 

Gauge  near  Cullums  Ripple,  471^  miles  below  Pittsburg. — In  res[x>use 
to  rer^uests  from  steamboat  owners,  pilots,  and  others,  a  gauge  has 
been  erected  on  the  Kentucky  shore  a  short  distance  above  Cullams 
Ripple,  to  indicate  the  clear  headway  under  the  channel  span  of  lowest 
bridge  crossing  the  Ohio  at  Cincinnati.  The  gauge  is  so  located  and 
constructed  as  to  be  easily  read  from  passing  steamers  during  the  day, 
and  also  at  night  by  the  steamer  throwing  her  search  light  so  as  to 
illuminate  it.  The  gauge  is  made  in  five  sections  ranging  up  the  bank, 
and  indicates  the  clear  headway  under  the  lowest  bridge  from  45  feet 
up  to  70  feet.  The  gauge  has  proved  of  much  value  to  commerce.  A 
detailed  description  is  given  in  the  appended  report  of  Mr.  R.  R.  Jones, 
assistant  engineer. 

Dredging  at  Flint  Island,. 683  miles  belotc  Pittsburg. — The  steamboat 
men  having  complained,  July  21  and  22, 1893,  of  suspended  navigation 
at  this  island,  with  only  30  inches  of  water  on  the  bar,  and  5  feet 
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above  and  below,  a  dredging  outfit  was  obtained  and  began  dredging 
the  bar  on  July  29,  and  continued  until  August  5,  1,200  cubic  yards 
of  material  being  removed,  and  a  5-foot  channel  opened  through  the 
bar. 

Dredging  at  Chenaults  Eeach,  689  miles  helow  Pittsburg. — Dredging 
was  also  reported  as  needed  at  this  place.  The  plant  at  Flint  Island, 
after  having  finished  there,  was  accordingly  removed  to  this  idace,  and 
excavated  300  cubic  yards  of  gravel  and  mud,  a  large  quantity  of  drift- 
wood, and  14  logs  from  1  to  2  leet  in  diameter,  and  10  to  15  feet  in 
length. 

Dike  and  dam  at  French  ^sland^  761  miles  below  Pittsburg, — A  con- 
tract was  made  with  William  Kirk,  dated  June  20, 1893,  approved  June 
30,  1893,  work  to  be  completed  December  31, 1893,  for  the  construction 
of  two  dikes  and  one  dam.  Work  commenced  July  19  and  was  contin- 
ued until  December,  1803,  when  it  was  suspended  for  the  season.  The 
following  amounts  of  material  were  expended: 


Material. 


Pilo« numlier. 

Timber feet,  B.  M. 

BoItH pounds . 

Stooe cubic  yards. 


Dike  Xo.  1. 

Dike  No.  2. 

112 
8.280 

021 
1,093.5 

117 

1,234.4 

Dam. 


120 
1,020 

162 
4,583.2 


On  the  recommendation  of  the  engineer  officer  in  charge^  the  contract 
was  extended  to  November  30,  1894.  Under  the  extension  work  has 
not  yet  been  resumed. 

To  supplement  the  action  of  the  dikes,  and  to  remove  a  portion  of  an 
old  dike  built  in  1832,  which  was  much  in  the  way,  a  dredging  plant 
was  hired  in  June,  1894,  and  at  the  close  of  the  year  had  removed 
about  1,250  linear  feet  of  the  dike  and  two  barge  wrecks,  thus  materi- 
ally improving  the  channel. 

Dikes  at  Scuffletown,  767  miles  below  Pittsburg. — A  contract  was  made 
with  L.  Cramer  &  Son,  dated  June  20,1893,  approved  June  29,  1893, 
for  construction  of  two  dikes,  work  to  be  completed  December  31, 
1893.  Work  began  in  August  and  was  continued  until  December,  1893, 
when  it  was  suspended  for  the  season.  The  following  materials  were 
expended : 


Material. 


Piles immber . 

StoDo cubic  yards . 

Timber ft'et,B.M 

Bolt  A pounds . 

Excavation cubic  yards . 


Dike  Ko.  1. 


04 

100 


Dike  No.  2. 

2\1 
1,  5:U 

o.ono 

478 
143 

The  contractors,  through  failure  to  furnish  proper  plant,  materials, 
and  labor,  have  been  very  slow  and  inefficient,  but  it  was  deemed  to  the 
best  interests  of  the  United  States  to  extend  their  contract  to  November 
30,  1894,  under  supplementary  agreement  giving  the  United  States 
power  to  enforce  proper  progress  for  future  work.  The  contractors 
resumed  work  under  the  modification  in  May,  1894,  and  at  the  close 
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of  the  year  the  following  additional  material  had  been  expended  in  the 
work : 


Material.  >  Dike  No.  1. 1  Dik«No.l 


Stone : cubic  yards..  609  S35 

The  works  are  approximately  one-third  completed. 

Dike  at  mouth  of  Tradewater  River^  862  miles  below  Pittshurg.^A 
contract  was  made  with  William  Kirk,  dated  June  20,  approved  Jane 30, 
1893,  for  construction  of  one  dike  to  be  C/Ompleted  December  31, 1893. 
Work  was  commenced  July  22, 1893,  and  was  continued  until  December, 
1893,  when  it  was  suspended  for  the  season.  The  following  materials 
were  expended: 

Piles nnmber..     368 

Brush  mats .• square  yards..  2,965.8 

Stone cul)ic  yards..  6,854.6 

Binding  poles linear  feet..  2,100 

On  the  recommendation  of  the  engineer  officer  in  charge,  the  contract 
was  extended  to  November  30, 1894.  At  the  close  of  the  year  work  bad 
not  been  resumed. 

The  construction  of  this  dike  involved  the  crossing  of  the  low-water 
channel  and  forcing  a  new  channel  through  the  bar.  When  the  dike 
had  been  extended  1,879  feet  from  the  Indiana  shore  it  was  found  nec- 
essary to  suspend  further  extension  until  the  channel  should  cut  out 
farther  toward  the  Kentucky  shore. 

Surveys  made  last  fall  showed  that  the  dike  was  causing  great  scour 
on  the  bar  and  movement  of  the  channel  in  the  desired  direction.  A 
survey  is  now  in  progress  to  ascertain  the  condition  of  the  channel  and 
determine  whether  the  dike  should  now  be  extended  to  the  length  con- 
templated in  the  plan,  or  remain  as  it  is,  to  await  further  action  of  the 
current  on  the  bar. 

Dikes  at  Mound  City^  III,,  959  miles  heloic  Pittsburg, — A  contract  was 
made  with  Frederick  Hartweg,  dated  June  20,  approved  June  30, 1893, 
for  construction  of  two  dikes,  to  be  completed  December  31, 1893.  Work 
was  commenced  in  September,  1893,  and  continued  until  December, 
1893,  when  it  was  suspended  for  the'season.  The  following  materials 
were  expended : 


Mntorial. 


Lower 
dike. 


PilcB number.,  j  258 

Bni8liiiiat8 ftqiiare  yanla..  4,^89 

Binding  poles linearfwt..  3,120 

Stone.: cubic  yards.. '  0,418.2  I        625.5 


dike. 


On  recommendation  of  the  engineer  officer  in  charge,  the  contract  wa« 
extended  to  November  30, 1894.  At  the  close  of  the  year  work  had  not 
been  resumed.  These  dikes  have  approximately  reached  the  lengths 
designed,  but  the  material  has  not  yet  been  distributed  as  intended  on 
account  of  the  stage  of  the  river  being  too  high  to  permit  proper  hand- 
ling. Dredging  in  the  channel  will  be  done  during  the  present  season, 
and  it  is  hoped  that  the  desired  effect  of  the  work,  that  is,  the  forma- 
tion of  a  good  channel  along  the  front  of  Mound  City,  will  be  obtained 
by  the  end  of  the  present  season. 
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rations  of  United  States  dr edges, — The  dredging  fleet,  which  had 
iu  winter  quarters  in  the  mouth  of  the  Little  Blue  I^iver,  was 
to  Pittsburg  and  necessary  repairs  began  in  March,  1893.  The 
s  were  completed  in  June,  .and  work  of  dredging  commenced, 
ig  the  calendar  year,  1893,  the  fleet  worked  at  the  following  places, 
■  ing  the  material  shown ; 


Material 
dredged. 

Kocks. 

Snags. 

Piles. 

Xo. 

Weight. 
Tons. 

No. 

Weight. 

• 

)laii<l  Dam ...••*.••••..• •... 

Cu.  yds. 
3, 4(»4. 3 
16,268 

Tons. 

.Vo, 

Bwicklev  Creek  Bar 

2 

1.8 

ton  Bar 

1 

6.7 

)ek  Bar .* 

10,591 

20 

37.8 

ft  laland  Dike 

1 
15 

1 
43.8 

70 

iun  UDner  Bar 

29.152 

79, 791 

24,819 

450 

1 

1 

>un  Middle  Bar 

'der  Bar 



:::::::  j:  :::::: 

River  Bar 

i        I      : 

1             1 

irk  for  the  season  of  1893  was  suspended  in  November,  and  the 
aid  up  for  the  winter  in  the  mouth  of  the  Kentucky  Kiver.  In 
liter  part  of  April,  1894,  the  plant  was  brought  to  Cincinnati, 
3  some  minor  repairs  were  made,  and  then  sent  to  the  Clusters 
ds,  52  miles  below  Pittsburg,  where  operations  were  resumed, 
ing  in  the  removal  of  35,394  cubic  yards  of  gravel  and  bowlders, 
ome  large  rocks.  The  river  having  fallen  too  low  for  work  at  this 
,  the  plant  was  taken  to  Pittsburg,  June  29,  to  commence  work  at 
house  Eipple. 

letailed  report  of  operations  for  the  calendar  year  1893  is  given 
r.  E.  J.  Carpenter,  assistant  engineer,  in  immediate  charge  of  the 
an  extract  from  which  is  appended,  and  also  an  extract  of  his 
giving  summary  of  work  this  season  at  Clusters  Islands. 
Toachments. — Information  has  been  received  at  various  times  that 
u  parties  were  dumping  material  into  the  river  or  over  its  banks, 
ilding  structures  which  would  prove  obstructions  to  the  waterway, 
tigations  have  been  made  and  when  necessary  the  matter  has 
reported  to  the  U.  S.  district  attorney  for  his  action. 
'•bor  lines, — The  present  Board  of  Engineers  having  under  consid- 
n  the  harbor  lines  at  Pittsburg,  Wheeling,  and  Cincinnati  have 
their  report  on  the  lines  at  Wheeling,  which  report  and  accom- 
ng  maps  have  been  approved  by  the  honorable  Secretary  of  War 
le  Chief  of  Engineers.  The  reports  and  maps  for  the  other  two 
I  are  in  process  of  preparatiou  and  it  is  hoped  to  complete  them 
early  day. 

^ial  surveys  of  Ohio  River. — Special  surveys  have  been  made  at 
ipha  Bar,  196  miles  below  Pittsburg,  at  Madison  Harbor,  Indiana, 
liles  below  Pittsburg,  and  at  French  Island,  7G1  miles  below 
mrg,  to  determine  the  condition  of  the  channels  at  those  places, 
tial  survey  was  also  made  at  Eight  Mile  Bar,  458J  miles  below 
mrg,  to  ascertain  the  condition  of  the  channel  as  affected  by  the 
likes  built  in  1892.  There  has  been  a  decided  improvement  in  the 
el  at  this  place,  boats  having  continued  to  pass  during  the  entire 
1. 

piers, — The  winter  having  passed  without  the  formation  of  dan- 
3  ice  in  the  river,  there  has  been  no  necessity  for  river  craft  to 
protection  behind  these  piers. 
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The  following  are  the  records  of  the  gauges  at  Pittsburg,  OiDcinnati, 
and  Evausville,  which  may  be  taken  to  rej)re8ent  the  navigable  condi- 
tion  of  the  TJppper,  Middle,  and  Lower  Ohio: 

Gauge  of  Davis  Island  Dam,  near  Pittshurg,  Pa, 

[When  the  dsm  is  np,  low- water  reaiCngs  must  be  obtained  from  the  gange  at  the  lower  end  of  the 
lock.  On  thU  gauge  3  feet  2  inches  corresponds  to  a  navigable  degth  of  3  feet,  and  6  fett  cor- 
responds to  the  same  depth  in  the  rlTwr.] 


Year  and  month. 


1893. 

July 

August 

September 

October 

November 

December 

1804. 

iTannary 

February 

Harfth 

April 

M4y 

Juno 

Total 


Depth  in  channel. 


Under 
3  feet. 


/>ay«. 


10 
29 
25 
15 
2 
0 


0 
0 
0 
0 
0 
0 


81 


3  feet 
and  oven*. 


Jktys. 
21 
2 
5 
16 
28 
31 


81 
28 
31 
SO 
31 
30 


284 


efeet 
and  over- 


Day*. 


0 
0 
1 
2 

4 
26 


27 
28 
31 
28 

ao 

12 


177 


Gauge  resdlogi. 
Highest.  Lffwak. 


FetL 
&.< 

4.4 

6.4 
6.9 

8 
14.3 


10.2 
li.5 
13.8 
12.1 
21.8 
9.8 


Ait 


2 

LI 
LT 
I 
It 

S.3 


&1 
i4 

41 
12 


Cincinnati  gauge. 


[The  Boro  of  this  gauge  is  about  2  feet  below  low  water:  readings  of  about  4  feet  correspond  to  sbot 
3  feet  in  the  channel^  and  those  of  7  feet  to  about  6  feet  in  tue  channel.] 

e  % 


Year  and  month. 


1893. 

July 

August 

September 

October 

November 

December 

1894. 

January 

Februarj" 

March 

April 

May 

J  uue 

Total 


Depth  in  chan; 

Under 

3  feet 

3  feet. 

and  over. 

Daya. 

Day; 

0 

31 

0 

31 

0 

SO 

0 

31 

0 

30 

0 

31 

0 

31 

0 

28 

0 

31 

0 

30 

0 

31 

0 

30 

1 

0 

365  t 

! 

6  feet 
and  over. 


Days. 


31 

2 
18 
28 
30 
31 


31 
28 
31 
.30 
31 
30 


Gauge  mdings- 


Highest  f  Lewoi 


Feet. 

11.4  2 
6 

10.3 
19.5 
13.8 
24. ;{ 


21 

:i5.6 

27.5 
25.3 
»2 
20.6 


/«(. 


4t 
II 

14 

tl 


IS  4 

n.i 

1T.» 

9.4 

7.5 


3il 
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Evamville  gauge. 


[Tbe  zero  of  this  gance  in  about  at  low- water  line;  readings  of  2  feet  correspond  to  ahoiii    * 
channel,  and  readings  of  G  feet  correspond  to  about  0  feet  in  the  channel.] 

feet  in  the 

Year  and  month. 

Depth  in  ehnnnel. 

Gango  readings. 

Under 
3  feet. 

3  feet         0  feet 
an^ver.;  and  over. 

Highest. 

Lowest. 

Jnly 

I8D3. 

Days. 
0 
10 
7 
0 
0 
0 

0 
0 
0 
0 
0 
0 

I>ayt. 
31 
21 
23 
81 
30 
81 

31 
28 
31 
30 
81 
80 

I>ay». 
17 
0 
2 
12 
23 
31 

31 
28 
31 
30 
31 
20 

Feet. 
9.7 
4.9 
0.2 

11.7 
9 

10.6 

17.0 
31.8 
21.4 
21.9 
22.5 
20.7 

Feet. 
4  S 

W   M.J       ....... -. 

Auxaat 

1.9 

Sfipiember -- 

1.6 

October .... 

3 

November 

6.1 

Deoember . . 

0.8 

tTaniiaiy. ... 

1804. 

10.8 

Pebnuiry 

13.6 

March 

16.3 

April ' - 

13.6 

M^. 

8.3 

June  r ... 

6A 

• 

.» 

Total. 

17 

348 

282 

OPERATION   OF  DRAWS   IN  HIGH   BRIDGES. 

There  are  no  low  drawbridges  on  the  Ohio  River.  The  general  Ohio 
Bi*er  bridge  law  requires  that  all  bridges  shall  have  a  height  of  at 
least  40  feet  above  high  water,  and,  since  large  steamboats  require 
more  than  40  feet,  it  is  also  provided  that  all  bridges  below  the  Cincin- 
nati Suspension  bridge  shall  have  a  draw  for  use  in  high  water,  unless 
they  give  a  clearance  of  at  least  53  feet  above  high  water.  There  are 
three  high- water  draws  on  the  Ohio  River,  but  the  draw  in  the  Ohio 
Falls  bridge  at  Louisville  is  exceptionally  located,  and  no  record  of  its 
operation  is  l^|fit.  RexK)rts  received  from  the  Cincinnati  Southern  Rail- 
road bridge  at  Cincinnati,  and  the  Kentucky  and  Indiana  bridge  at 
Louisville,  state  that  the  draws  were  not  opened  for  the  passage  of 
boats  during  the  fiscal  year. 

STOPPAGE  OF  NAVIGATION  BY  ICE. 

The  winter  of  1893-'94  being  comparatively  mild,  no  interruption  to 
navigation  was  causc<l  by  ice. 

LOSSES  BY   COLLIblON  WITH  BRIDGES. 

The  following  tables  show  the  losses  sustained  by  the  commerce  of 
the  Ohio  River  by  collision  with  the  piers  of  bridges  crossing  the  Ohio 
River : 


Date,  etc. 

• 

Owner.                      Steamboat. 

Losii. 

Amount. 

Stenbenville  bridge : 
Previously  reported . 
Dec.17.1893 

$90, 308. 00 

T.  Fawcott  &  Son 

Mink,  No.  2.... 

* 

1  boat  of  coal 

2, 000.  00 

Total 

92, 308. 00 

i 

1 

' 

Bellaire  bridge: 

PreTionaTy  reported . 
Feb.  8. 1894 

135, 156. 00 

C.Jutte&Co 

Lvsle  Coal  Co 

Onward 

1  fuel  boat  of  coal 

1  boat  andjl  Hat  of  coal . 

500.00 

Fob.  10, 1894 

Josh  Cook 

2, 000. 00 

Total 

137, 656. 00 
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-  Losses  hy  collision  with  bridges — Continued. 


• 

Date,  etc! 

Owner. 

Steamboat. 

Loss. 

AmooBt. 

Parkersbarg  bridge : 
Previously  reported . 

173,677.09 

Dec.  20, 1893 

W.W.b'NeiiCoaiCo. 
Advance  Coal  Co 

W.W.O'iroll... 
-   .do 

1  boat  of  coal. 

'2.0QQ  09 

Do 

2  flat«  of  coal . . 

1,000.00 

* 

Total 

75,  en.  00 

Jno.  A .  Wood  &  Son . . 
W.  H.  Brown  Sons 

Jim  Wood 

Cruiser 

1  boat  of  coal. 

Lonisville    and   Jeffer- 
son villa  bridge: 
Dec.  21, 1883 

1.8001 00 

Dec.  23. 1893 

2  model  barges  of  coal. 

(E,  001 00 

Total 

7  SOOlOO 

1                                                        i 

... 

Losses  by  collision  with  Ohio  Jiirer  bridges  to  June  30,  1894, 

Beaver  bridge $56,040.00 

Steubenville  bridge 92,308.00 

Wheeling  and  Martins  Ferry  bridge 9.800.00 

Bellaire  bridge 137,656.00 

Parkersburg  bridge 75,6T7,00 

Point  Pleasant  bridge ji^ 9,600.00 

Kenova  bridge 18,700.00 

Newport  and  Cincinnati  Railroad  bridge 44, 107. 00 

Covington  and  Cincinnati  Railroad  br idgo 43, 300. 00 

Cincinnati  Southern  Railroad  bridge 9, 812.00 

Louisville  and  JefFersonville  bridge 7, 800. 00 

Ohio  Falls  bridge 80,350.00 

Kentucky  and  Indiana  bridge 27, 767.00 

Cairo  bridge 23,496.© 

Henderson  bridge 20, 520.00 

Total 656,933.65 


ESTIMATES. 

In  work  of  the  character  of  tbat  for  the  improvement  of  the  Ohio 
River,  it  is  impossible  to  determine  iu  advance  just  where  and  how 
much  work  will  be  needed  for  making  good  navigation  upon  the  entire 
length  of  the  river,  and  therefore  it  is  impossible  to  submit  estimates 
for  complete  improvement.    The  work  must  be  progressive  and  tenta- 
tive, and  owing  to  the  varied  interests  and  communities  along  neariy 
1,000  miles  of  river,  the  locations  of  works  must  be  at  considerable  dis 
tances  apart,  so  that  no  one  reach  of  river  can  be  taken  in  hand,  and 
improvement  completed  in  advance  of  other  parts  of  the  river,  unless 
large  amounts  of  money  are  provided.    The  great  and  growing  com- 
merce of  this  river,  its  numerous  cities,  and  the  rapid  increase  of  the 
already  large  population  of  the  valley,  should  appeal  in  strong  terms 
for  adequate  appropriations  for  such  betterment  of  the  navigation  as  it 
is  certain  can  be  obtained  by   well-known  metlTods.    The  sum  of 
$1,000,000  can  be  profitably  used,  and  produce  immediate  results,  in 
great  improvement  for  the  movement  of  the  vast  commerce  of  the  river. 
Attention  is  particularly  invited  to  the  commercial  statistics  appended. 

Money  statement, 

July  1, 1893,  balance  unexpended $311,528.55 

Sale  of  property 650. 00 

$312, 178. 55 

Jiiuo  30, 1894,  amou u t  expended  during  fiscal  year 124, 585. 06 

July  1, 1894,  balance  unexpended 187, 593. 47 

July  1, 1894,  outstanding  liabilities 17, 1 17. 22 

July  1, 1894,  amount  covered  bv  uncompleted  contracts 35,  706. 85 

-^. 52,824.07 

July  1,1894,  balance  available 134, 769. 40 
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fAmonnt  that  can  be  prolitaljly  expended  in  liscal  year  ending  J  una  30^ 
1896 1,000,000.00 

")  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.         i 


Abstract  of  proposals  for  furnishing  totchoat  as  tender  to  U.  S,  dredges  Ohig  and  OstcegOt 
received  in  response  to  advertisement  dated  May  7f  1894,  and  opened  June  S,  1894,  tty 
Lieut,  Col.  Amos  Stickney,  Corps  of  Engineers. 


No. 


1 
9 


Name  of  bidder. 


Fultttn  Towboat  Co. 
Hulings  Bros.  * 


Price  per 
day. 


$43.00 
37.59 


*  Recommended  for  acceptance. 
Abstract  of  contracts. 


Contractor. 
Huliogs  Broti  ^ 


"Work  of  lniproTement< 


Furnishing  towboat  for  U.  S.  dredges June  20, 1804 


Date  of  con- 
tract. 


To  expire. 


At  close  of  season. 


mOGSTOWN. 

[Extract  from  report  of  Mr.  William  Martin.] 

Work  on  the  dike,  which  was  suspended  on  account  of  objections  made  by  navi- 
f^ators,  was  resumed  in  accordance  with  your  letter  of  instructions,  dated  Anmist  26, 
1893,  viz,  to  build  Dike  C  to  a  height  of  5  feet  above  low  water,  and  Dike  A  to  have  its 
top  1  foot  below  low  water.  Work  was  resumed  on  Dike  C  September  13.  One  thou- 
sand seven  hundred  cubic  yards  of  stone  for  this  work  was  taken  from  the  old  dike 
and  485.5  cubic  yards  was  received  from  Hulings  Bros.  A  gap  of  125  feet  in  the  lower 
end  of  the  training  dike  remains  to  be  completed.  Stone  for  this  jturpose  was  pur- 
chased, but  on  account  of  low  water  had  to  be  unloaded  in  the  river  outside  of  the 
dike.  Work  i)lacing  the  stone  in  the  gap  was  commenced,  but  a  rise  in  the  river  pre- 
vented much  work  being  done.  The  finished  surface  of  the  training  dike  was  com- 
pleted  both  above  and  below  the  main  stem ;  also  the  outer  240  feet  of  the  main  stem 
was  paved  with  stone  set  on  edge.  All  this  part  of  the  structure,  by  a  recent  inspec- 
tion, is  found  to  be  in  good  condition,  except  two  breaks  about  5  feet  long  at  a  point 
in  the  main  stem  near  tbe  outer  end;  these  can  be  easily  repaired.  That  part  of  the 
main  stem  next  the  shore,  372  feet  lon^,  was  built  of  rough  riprap  stone,  placed  to  con- 
form to  the  required  section  of  the  dike.  The  crest  of  this  part  of  the  dike  has  been 
reduced  by  floods  from  1  to  1^  feet.  At  the  upner  end  of  the  training  dike  a  strong 
current  exists;  to  prevent  injurious  scour,  116  large  stones,  containing  1  cubic  yard 
4*ach,  were  placed  as  a  protection  at  that  point.  A  covering  of  gravel  6  inches  deep 
was  put  over  the  surface  of  the  work,  to  fill  the  voids  in  the  stone.  No  work  has 
beon  done  on  Dike  A.  A  surve^-^  of  the  site  and  vicinity  of  the  dike  is  now  making  to 
cover  the  same  area  as  the  original  survey  made  by  Mr.  Schenk. 

UEMOVAL   OF   ROCK    BAR  AT   MOUTH   OF   LICKING   RIVER. 

[Extr.act  from  report  of  Mr.  K.  K.  Jones.l 

The  entrance  to  the  Licking  River  is  obstructed  by  a  large  bar  in  the  Ohio  River 
extending  along  the  Kentucky  shore  above  and  below  the  mouth,  covering,  in  all, 
tMnue  48  acres,  and  leaving  a  narrow  but  sufficiently  deep  channel  on  the  Oliio  side 
along  the  water  front  of  Cincinnati.  This  bar  has  obstructed  navigation  for  many 
years,  but  in  1884  even  the  shallow  channel  which  the  Licking  held  through  it  up  to 
that  timn  became  filled  up  as  a  result  of  a  freshet,  and  since  1884  navigation  on  the 
Licking  has  been  completely  cut  off  at  low- water  stages.  This  bar  consists  of  lime- 
stone rock  ledges  more  or  less  overlaid  with  loose  rock,  sand,  and  gravel. 

The  project  for  the  improvement  of  the  mouth  of  the  Licking  contemplated  the  cutting 
of  a  channel  through  the  bar  from  a  point  within  the  Licking  where  a  good  depth  of 
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water  prevailed,  to  the  navigable  water  in  tbo  Obio,  ibis  improved  channel  tohaTea 
deptb  of  4  feet  at  extreme  low  water  and  a  mean  widtb  of  about  200  feet.  This 
channel,  it  wasestimate^l,  would  involve  the  removal  of  19,878cnbic  jardaof  rock.  By 
the  river  and  barbor  act  of  August  5,  1886^  an  allotment  of  $18,750  was  made  for  the 
prosecution  of  tbo  work,  and  under  contract  dated  July  15,  1887,  1,384.6  cubic  yards 
of  material  were  removed,  resulting  in  a  cut  65  fei>t  wido  and  135  feet  lougatthe 
Boutb  end  of  proposed  cbanuel.  Tnis  exbausted  tbe  allotment.  By  the  river  and 
harbor  act  of  August  11,  1887,  there  was  allotted  tbe  sum  of  $25,000,  and  the  act  of 
September  19,  18^,  made  an  allotment  of  $20,000  for  the  further  prosecution  of  tbe 
work.  A  contract  dated  July  12,  1889,  provided  for  removal  of  rock  under  these 
allotments,  but  after  a  delay  through  two  seasons  it  was  abandoned  by  the  con- 
tractor and  tbo  contract  annulled.  Under  authority  granted  to  perform  tbe  work 
by  hired  labor  a  plant  was  procured  and  work  commenced  July  6,  1891,  which 
extettded  to  November  15,  1891,  and  resulted  in  the  removal  of  2,235  cubic  yards  of 
material.  Up  to  tbe  beginning  of  the  fiscal  year  July  1,  1893,  there  bad  bera 
removed  in  all  3,619.6  cubic  yards,  at  a  total  cost  of  $47,^8.36. 

The  excavatiou  was  made  along  the  west  side  of  channel  for  a  distance  of  abont 
475  feet,  all  the  work  being  performed  by  open  cut  in  coflerdam.  This  method 
having  proved  costly  and  subject  to  delay  from  sudden  rises  in  the  river,  it  was 
determined  to  carry  on  the  work  by  means  of  submarluo  blasting  and  dre^lging. 

A  steam  drilliug'scow  was  constructed  and  commenced  work  in  the  latter  part  of 
September,  1893.  The  hull  of  the  scow  is  125  feet  long,  22  feet  wide,  with  gnuwales 
consisting  of  three  sticks  of  16  inches  each,  making  a  total  of  4  feet  deptb.  Three 
longitudinal  and  six  transverse  bulkheads  serve  to  further  strengthen  the  hull,  and 
these  as  well  as  tbe  gunwales  are  securely  bolted  together.  Two  spuds  at  each  end 
of  tbe  boat  hold  it  in  position,  and  along  one  side  of  the  deck  a  track  extemU  fori 
length  of  105  feet,  carrying  tbo  two  carriages  from  which  the  st^am  drills  are  sus- 
pended. A  deck  house  12  feet  wide  and  8  feet  high  extends  for  a  length  of  60  feet 
in  the  center  of  the  scow  as  regards  its  length,  but  slightly  to  one  side  transverselj 
in  order  to  balance  tbe  weight  of  the  drilling  a|)paratus.  The  gunwales  and  bnlk- 
heads  are  of  yellow  pine;  the  bottom  and  deck  timbers  and  planking  of  white  oak; 
and  deck  house  of  white  pine ;  the  roof  covered  with  tongued  and  grooved  boarding 
overlnid  with  canvas.  The  scow  is  provided  with  one  40-horso-power  steam  boilrx 
of  tbe  locomotive  type,  with  both  steam  feed  pump  and  injector,  2  pairs  of  6  by  3 
inch  duplex  steam  engines  for  operating  capstans  and  spnds,  a  large  pressure  pump 
for  cleaning  the  drilled  holes  by  means  of  a  hose,  and  all  necessary  steam  and  water 
connections. 

The  drilling  apparatus  consists  of  two  No.  5  IngersoU-Sargeant  steam  drills,  hnng 
from  crossheads  sliding  on  guMes  attached  to  the  vertical  frames  of  the  cirria^ 
and  balanced  so  as  to  be  quickly  adjusted.  The  center  of  drill  is  abont  5  incii^ 
outside  the  line  of  the  hull.  The  total  length  of  a  line  which  can  be  drilled  in  one 
position  of  the  scow  is  100  feet,  the  usual  nractice  being  to  drill  26  hol«s  4  feet  apart 
when  tbe  rock  reef  is  continuons  for  that  distance. 

The  drilling  plant,  in  addition  to  the  scow,  consists  of  two  small  floats  in  conne^ 
tion  with  the  steam  drills,  a  small  fuel  flat,  and  two  skiffs  used  in  placing  anrhors, 
etc. 

After  a  line  of  holes  had  been  drilled  they  were  cleaned  out  by  means  of  a  j6t  of 
water  introduced  from  a  hose,  and  were  charged  with  dynamite.  Insulated  wires 
leading  from  the  exploders  were  connected  so  as  to  form  a  circuit  with  a  battery 
by  means  of  which  the  entire  lino  of  holes  was  exploded,  after  the  scow  had  been 
moved  to  a  safe  distance. 

Owing  to  delay  in  the  arrival  of  the  timber  required  for  the  hull  the  scow  was  not 
completed  ready  for  service  until  September  21,  1893.    At  this  time  the  water  was 

Suite  low  and,  although  the  scow  drew  but  15  inches  of  water,  some  preliminary 
redging  was  required  to  bring  it  out  of  the  liicking,  on  the  banks  of  which  it  was 
built.     A  steam  dredge  used  for  unloading  coal  barges  at  laudingt*  was  tbe  only  thing 
then  available  for  dredging,  and  this  was  procured  and  put  to  work  .September  I, 
removing  the  loose  rock  and  gravel,  and  thus  making  a  channel  30  feet  wide  and 300 
feet  long  through  the  worst  portion  of  the  bar,  with  a  depth  of  from  2\  to  3i  fet-tat 
the  sta^e  of  water  then  prevailing.    This  temporary  channel  was  available  for  the 
operations  of  the  drilling  scow  until  the  water  rose  sufficiently  to  enable  it  to  lay 
over  the  higher  portions  of  the  bar,  and  was  also  used  to  float  the  loaded  bargi'S 
which  conveyed  tbe  dredged  material  to  a  point  where  their  deposition  did  not 
interfere  with  navigation.     Tbe  work  of  blasting  was  continued  from  Sept«mber2l, 
1893,  except  for  a  few  days'  interruption  from  high  water  in  October,  until  November 
21, 1893,  and  tbe  dredging  of  blasted  rock  and  loose  overlying  rock  and  gravel  from 
September  1  to  November  21,  when  funds  becoming  exhausted  work  was  stopped  and 
tbe  scow  taken  into  winter  quarters. 
Tbe  project  for  the  season  of  1893  contemplated  tbe  cutting  of  a  channel  300  feet 
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in  length  and  from  60  to  100  feet  in  width,  through  the  "worst  portion  of  the  bar,  so 
as  to  give  4  feet  at  low  water. 

The  blasting  accomplished  was  as  follows : 

For  the  first  100  feet  in  length  a  channel  was  blasted  58  feet  in  width ;  for  the 
second  100  feet  Ihe  width  was  65  feet;  and  for  the  third  100  feet  the  width  was  27 
feet.  At  this  point  the  work  was  of  necessity  suspended  from  lack  of  funds.  The 
above  described  cut  was  made  along  the  west  side  of  projected  channel.  In  addi- 
tion some  blasting  was  done  a  little  east  of  the  center  of  proposed  channel  on  the 
lirst  ranito  of  100  feet.  So  far  as  could  bo  noted  the  required  depth  of  water  was 
obtained  by  subsequent  dredging.  Owing,  however,  to  the  contracted  c^pace  it  was 
not  possible  to  remove  allthe  ulasted  rock  before  the  suspension  of  work  for  the  sea- 
son, as  the  drilling  scow  interiered  with  the'  operations  of  the  dredgi)  on  blasted 
rock  so  that  it  became  freq^^ently  necessary  to  move  the  dredge  over  to  the  center  or 
east  side  of  proposed  -channel,  where  it  removed  (juantities  of  the  loose  rock  over- 
lying the  solid  ledge.  A  considerable  quantity  of  the  blasted  rock,  therefore,  still 
lies  in  the  channel.  The  renioval  of  the  loose  rock  and  gravel  which  was  accom- 
plished will  not  only  materially  expedite  the  progress  of  the  drilling,  but  has 
already  improved  the  entrance  to  tho  Licking  River. 

A  change  of  dredges  was  made  on  November  1,  which  resulted  in  a  greatly 
increased  amount  of  excavation.  The  dredges  used  on  tho  work  were  without 
spuds  (no  others  being  obtainable),  and  had  to  be  held  in  position  by  means  of  lines 
and  anchors,  lliis  often  caused  some  delay,  due  to  the  necessity  for  removing  or 
slacking  off  the  lines  when  boats  passed  into  the  Licking  River.  The  loose  mate- 
rial overlying  tho  solid  ledges  was  sometimes  as  much  as  3  feet  in  thickn&ss,  and 
was  composed  of  a  little  sand,  gravel,  and  loose  rock.  The  latter  varied  in  size 
from  a  few  inches  square  to  5  and  6  feet  square  with  a  thickness  of  a  foot  or  more. 
The  steam  drills  readily  penetrated  this  mixture  of  loose  stuff,  but  great  diffi- 
culty was  at  first  experienced  in  charging  the  holes  after  they  were  drilled,  us  loose 
rock  and  gravel  dropped  into  the  holes  as  soon  as  the  drills  were  removed.  This 
diflScuIty  was  overcome  by  the  use  of  iron  pipes  surrounding  the  drills,  these  being 
forced  down  so  as  to  form  a  sort  of  casing  to  the  hole  as  fust  as  drilled.  As  each 
hole  was  drilled  it  was  charged  with  the  requisite  number  of  dynainite  cartridges 
made  up  into  a  compact  package,  held  together  with  heavy  muslin.  This  latter 
precaution  was  rendered  necessary  from  the  fact  that  cavities  were  often  encoun- 
tered large  enough  to  permit  the  several  cartridges  to  become  separated  from  each 
other  unless  fastened  together.  The  package  of  dynamite  cartridges  was  intro- 
duced into  the  hole  through  a  copper  pipe,  which  was  withdrawn  as  soon  as  they 
were  properly  placed.  After  the  copper  pipe  had  been  withdrawn,  and  not  before, 
the  casing  pipe  was  removed,  thus  allowing  the  loose  gravel  and  rock  to  fall  over 
and  into  the  hole  above  the  dynamite. 

During  the  season's  work  892.2  cubic  yards  of  solid  rock  were  blasted  and  4,215.5 
cubic  yards  of  material  dredged,  the  dredged  material,  as  has  been  before  stated, 
consisting  of  blasted  rock  and  looso  overlying  rock  and  gravel.  Of  the  total  quan- 
tity dredged,  3,215.5  cubic  yards  wero  removed  on  barges  to  a  point  inside  Cullums 
Bipple,  and  used  in  the  construction  of  a  cross  dike. 

A  summary  of  the  total  material  removed  from  the  bar  at  month  of  Licking  River 
is  as  follows : 

Season  1887,  by  contract  in  cofferdam •. 1, 384. 6 

Season  1891,  by  hired  labor  in  cofferdam 2, 235 

3, 619. 6 
Season  1893,  by  hired  labor,  blasting  and  dredging 4, 215. 5 

7,835.1 

The  lower  portion  of  the  Licking  River,  extending  from  its  mouth  to  at  least 
Milldale,  Ky.,  is  used  for  the  extensive  distribution  and  storage  of  coal  received  on 
barges  from  the  Ohio  River. 

Among  others  using  the  river  in  this  way  are : 

The  Covington  Rolling  Mill  Company,  of  Covington. 

Swift  Iron  and  Steel  Company,  of  Newport. 

*'Old'76"  Distilling  Company,  of  Newport. 

Latonia  Distillery. 

Covington  Gas  Works. 

Milldale  Distilling  Company. 

Milldale  Coal  Elevator. 

Livezy's  sawmill. 

Campbell  Creek  Coal  Company. 

Licking  Coal  and  Towboat  Company. 
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The  above-named  parties  represent  a  large  amount  of  invested  capital^  and  c<m- 
tributenot  only  to  the  prosperity  of  the  cities  of  Covington  and  Newport,  Ky.,  bnt, 
in  the  case  of  the  distilling  companies,  pay  a  lar^e  amount  of  the  internal  taxes 
direct  to  the  General  Government.  Access  to  the  Licking  is  now  precarious,  and  at 
times  cut  off  entirely.  It  may  also  be  noted  that  all  projects  for  the  improvement 
of  the  Upper  Licking  will  be  of  little  or  no  value  until  the  channel  already  projected 
has  been  cut  through  the  bar  at  its  mouth.  The  project  could  be  much  more  econom- 
ically accomplished  by  the  concentration  of  a  large  amount  of  work  in  one  season, 
rather  than  by  extending  the  same  over  several  years.  From  what  can  be  learned 
of  the  Licking,  it  is  believed  that  once  a  continuous  channel  is  cut  through  the  bar, 
the  freshets  would  keep  the  same  scoured  out. 

An  estimate  of  the  amount  required  to  complete  the  project,  and  the  amount 
which  can  be  profitably  expended  during  the  fiscal  year  ending  June  30,  1896,  is  as 
follows : 

Amount  estimated  to  complete  channel  by  blasting  and  dredging,  from 
July  1,1893 $95,037.00 

Expended  during  fiscal  year  ending  June  30,  1894,  including  cost  of 
drilling  and  blasting  plant 16,378.28 

Amount  estimated  to  complete  project 78, 658. 72 

Amount  which  can  be  profitably  expended  during  the  fiscal  j-ear  ending 

June  30,  1896 ' 35,000.00 

WATKR   GAUGK    AT   CULLUMS   RIPPLE,    471^    MILES   BELOW   PITTSBrRG. 

[Extract  from  report  of  Mr.  R.  R.  Jones.] 

I  have  the  honor  to  submit  the  folio  wing  report  on  the  establishment  of  a  ^augeoQ 
the  Kentucky  bank  of  the  Ohio  River,  a  short  distance  above  the  dike  at  Cidloms 
Ripple. 

In  the  spring  of  1893  the  steamboat  owners  and  pilots  petitioned  for  the  establish- 
ment of  a  gauge  to  be  located  near  Cuilums  Ripple,  which  should  indicate  to  boats 
passing  upstream  the  clear  space  between  the  water  surface  and  the  lowest  portion 
of  the  lowest  bridge  at  Cincinnati.  By  locating  such  gauge  at  or  near  Callamfl 
Ripple  timely  notice  would  be  given  to  boats  ana  preparations  commenced  for  low- 
ering the  chimneys,  when  the  stage  of  river  rendered  it  necessary. 

By  your  direction  I  located  temporary  gauges,  from  which  daily  readings  were 
taken  during  the  spring  and  summer  of  1893,  and  the  data  thus  obtained  formed  the 
basis  for  determining  the  permanent  gauge.  The  owner  of  the  land  on  which  it  had 
been  determined  to  locate  the  permanent  gauge  demanded  a  large  yearly  rental 
for  the  privilege  of  placing  on  his  property  the  posts  constituting  the  proposed 
gauge,  and  after  much  time  had  been  lost  a  new  location  was  settled  on. 

The  gauge,  as  now  permanently  constructed,  is  located  on  the  premises  of  Mr. 
James  S.  Anderson,  on  the  Kentucky  shore,  a  short  distance  above  the  dike.  Mr. 
Anderson  gave  permission  for  the  erection  of  the  gauge,  and  was  most  kind  and 
obliging  in  facilitating  the  progress  of  the  work.  Tlie  gauge  consists  of  5  posts, 
each  post  marking  5  feet  in  height,  and  so  arranged  that  the  total  combined  reading 
is  25  feet.  The  lowest  post  has  a  board  12  inches  wide  and  3  feet  long  attached  near 
the  bottom.  This  board  is  marked  70,  and  indicates  that  when  the  water  surface  is 
even  with  the  bottom  of  the  board  there  is  70  feet  of  space  between  the  water  and 
lowest  portion  of  channel  span  of  the  Newport  and  Cincinnati  Railway  bridge.  The  post 
extends  5  feet  above  the  bottom  of  the  board,  and  is  marked  off  in  alternate  blocksof 
black  and  white,  each  block  measuring  a  rise  of  1  foot.  The  second  post  from  the 
lower  end  of  series  has  a  board  attached  near  the  bottom,  the  bottom  of  the  Iward 
being  level  with  the  top  of  the  lower  jwst,  and  marking  65  feet  clear  sp.ice  under  the 
bridge  aforementioned. 

The  board  on  third  post  marks  60  feet  and  the  post  carries  the  reading  up  5  feet 

The  board  on  fourth  i)ost  marks  55  feet  and  the  post  carries  the  reading  up  5  feet. 

The  fifth  post  has  two  boards  attached,  the  bottom  of  the  lower  board  inarkinjj 
50,  and  the  bottom  of  the  upper  board  marking  45  feet. 

The  above  readings  are  for  the  Newport  and  Cincinnati  Railway  bridge,  this 
being  lowest  bridge  crossing  the  Ohio  River  at  Cincinnati.  Boats  wliich  do  not  run 
above  Cincinnati  and  do  not  pass  under  this  bridge,  may  count  on  having  not  less 
than  4  feet  additional  of  clear  space  under  the  channel  spans  of  any  of  the  other 
bridges.  That  is,  with  the  gauge  indicating  70  feet  under  Newport  and  Cincinnati 
bridge  (Pennsylvania  Railroad  and  Louisville  and  Nashville  Railroad)  there  would 
be  74  feet  under  any  other  bridge. 

65  feet  under  Newport  and  Cincinnati  bridge  =  69  feet  under  any  other  bridge* 
60  feet  under  Newport  and  Cincinnati  bridge  =  64  feet  under  any  other  bridge. 
55  feet  under  Newport  and  Cincinnati  bridge  =  59  feet  under  any  other  bridge. 
50  feet  under  Newport  and  Cincinnati  bridge  =  54  feet  under  any  other  bridge. 
45  feet  under  Newport  and  (iVnc\iiTi«A]v  >^TU\^«e  =  49  feet  under  ar    other  bridge. 
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The  posts  are  10  by  10  inches,  white  oak,  placed  aboat  4^  feet  in  the  ground,  with 
ro  sets  of  doable  crosspieces,  3  by  8  inches,  securely  spiked  at  the  bottom,  these 
osspieces  being  4  feet  long  and  extending  in  both  directions.  The  boards  on 
hich  the  numbers  are  painted  are  let  in  flush  with  the  river  side  of  post,  and  each 
»ard  securely  fastened  with  4  lag  screws. 

DRKUGIXG   AT  FLINT   ISI^ND   AND   CHKNAl'LT  REACH. 

[Extract  from  report  of  Mr.  K.  R.  Jones. J 

Onring  the  latter  part  of  July  complaints  were  made  by  the  steamboat  men  that 
v^igation  was  practically  suspended  at  Flint  Island  by  reason  of  the  bar  opposite 
»  dike,  through  which  there  was  a  channel  of  but  30  inches. 

By  your  direction  I  proceeded  to  Louisville,  Ky.,  July  26,  procured  a  dredging 
tnt  and  towboat  and  started  for  Flint  Island,  arriving  at  that  point  on  the  morn- 
5  of  July  29. 

FLINT  ISLAND. 

^fter  a  careful  examination  of  the  location  the  best  channel  was  marked  by  a  line 
1)ouyB,  and  the  dredging  commenced  at  a  point  where  it  would  assist  and  direct 
D  natural  scour  from  the  current.  The  work  of  dredging  was  completed  August 
1,200  cubic  yards  of  gravel  and  sand  having  been  removed  by  the  dredge,  and  the 
nnnel  deepened  so  that  there  was  not  less  than  5  feet  of  water  throughout,  at  a 
Age  corresponding  to  4^  feet  on  Evansville  gauge. 

Soundings  were  taken  at  Flint  Island  Bar  and  vicinity  during  the  progress  of  the 
:>Tk.  At  points  where  borings  were  made  no  rock  was  encountered  at  8  feet  below 
rface  of  water.  The  dredging  was  restricted  to  the  left-hand  side  of  channel  at 
e  lower  end  of  the  crossing.  On  the  right-hand  side  the  material  was  scoured 
vay  by  the  current. 

CHENAl'LT  REACH. 

Tho  dredging  outfit  was  taken  to  Chen ault  Reach,  some  6  miles  below  Flint  Island, 
u^ust  6,  where  it  was  employed  until  August  10  in  cutting  off  the  point  of  a  bar 
bicb  projected  into  channel  from  the  Indiana  shore.  Three  nundred  cubic  yards  of 
t-nd  and  gravel  and  14  large  logs  were  removed.  The  dredging  outfit  was  start<id 
E>  the  river  August  10,  and  reached  Louisville  August  13. 

aiBANKMENT  AT  SHAWNEETOWN,  ILL.,  848  MILES  BELOW  PITTS- 
BURG.— CONDITION,  FURTHER  WORK  PROPOSED,  AND  ESTIMATE 
Op  COST. 

The  following  was  embodied  in  a  letter  to  the  Chief  of  Engineers, 
.  8.  Army,  February  21,  1894: 

iTie  work  at  Shawneetown  consists  of  a  levee  surrounding  Shawneetown  on  all 
le»,  except  at  the  rear,  which  is  high  ground.  There  has  been  expended  upon  this 
^I'k  about  $308,000,  of  which  about  $231,000  was  furnished  by  the  city,  $40,000 
^m  State  taxes,  and  about  $37,000  expended  by  the  United  States.  The  amount 
ponded  bv  the  United  States  under  the  immediate  direction  of  this  office  was 
ecifically  allotted  in  tho  river  and  harbor  acts  of  1888,  $15,000;  1890,  $15,000;  1892, 
.Ooo.  These  amounts  were  allotted  without  recommendation  from  the  engineer 
■<^t;r  in  charge  of  the  district,  and  seemingly  without  any  definite  plan  and  esti- 
^Je  of  cost  lor  a  complete  work.  • 

^hc  action  of  this  office  has  been  to  submit  and  execute  projects  for  the  expendi- 
^^  of  the  amounts  allotted  by  Congress,  and  these  projects  have  been  in  accord- 
|p<^  with  the  desires  of  the  citizens.  The  work  has  not  been  considered,  by  this 
*ce  as  part  of  the  necessary  work  for  the  improvement  of  the  Ohio  River,  and 
^*'cfore  in  annual  reports  no  further  work  beyond  that  provided  for  by  appropria- 
^*i  already  made  was  proposed  or  estimated  ibr.  The  work  that  has  been  done  by 
^  United  States  appears  to  have  met  the  full  approbation  of  the  city  authorities 
*1  citizens  of  Shawneetown,  and  it  is  known  that  they  desire  further  work  done 

the  direction  of  strengthening  and  protecting  the  levee. 

I  am  able  to  present  an  estimate  of  the  cost  of  this  desired  work,  which  I  do  in 
^pliance  witu  directions.   The  estimate  for  additional  work  is  $12,000,  for  details 

^hich  I  would  refer  to  the  inclosed  copy  of  letter  of  Mr.  H.  Devereux,  who  made 
^^rvey  of  the  levee  and  acted  us  inspector  of  contract  work.    For  a  brief  history 

'the  origin,  progress,  and  present  condition  of  the  work  I  would  refer  to  the 
Closed  copy  of  a  report  of  Lieut.  W.  C.  Langfitt,  Corps  of  Engineers. 


i 
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ESTIMATE   OF  COST. 

[Extract  from  report  of  Mr.  H.  Dorereux.] 

I  have  tho  honor  of  8tibiiiittm|2^  the  following  estimate  of  material  reqoiied  uid 
a])proxiniate  cost  of  improving  the  embankment  at  Shawneetown,  III.: 

fl)  By  strengthening  the  north  wine  of  tho  present  embankment  on  the  ontiide 
or  \vnter  slope  for  a  total  distance  of  z,895  feet,  between  the  McLeansboro  rood  and 
the  hills,  uniformly  with  the  partial  improvement  made  in  1893,  by  adding  material 
in  such  manner  as  to  place  the  crest  or  upper  lino  of  the  slope  in  the  plane  of  the 
top  of  tho  present  embankment,  and  at  a  distance  of  8  feet  from  the  middle  phne 
thereof.  The  slopes  to  be  flattened  to  an  uniform  slope  of  one  vertical  on  two  hori- 
zontal. 

(2)  By  protecting  from  washing  and  scouring,  due  to  the  action  of  heavy  windi 
and  a  swift  current  at  high  stages  of  the  river,  that  portion  of  the  embankmest 
lying  between  Chux'ch  street  and  McLeansboro  road,  by  covering  the  exterior  slope, 
ibr  :i  distance  of  12  feet  from  the  crest,  with  flat  stones,  not  less  than  6  inches  in 
thickness,  laid  in  juxtaposition,  the  next  width  of  12  feet  with  12  inches,  and  the 
remainder  of  the  slope  to  the  bottom  with  18  inches  of  riprap  stone — a  linear  distance 
of  1,750  feet. 

(3)  By  renairing  washes  and  slips,  throughout  the  balance  of  tho  embankment,  hj 
adding  earth. 

(4)  By  repairing  present  paved  and  riprap  protection  on  the  fi^nt  and  sonth  wimg 
of  the  embankment,  by  refilling  cavities,  adding  stone,  replacing  stone  and  repairing 
pavement. 

The  quantities  of  material  required  and  an  approximate  cost  are  as  follows,  viz: 

Earth,  north  wing,  15,000  cnbic  yards,  at  30  cents $4,500 

Riprap  stone,  north  wing,  2,550  cubic  yards,  at  $2 5y  MW 

Refilling  wnshes  (earth),  500  cubic  yards,  at  50  cents SO 

Repairing  old  paving,  1,000  square  yards,  at  50  cents 506 

Superintendence 1, 000 

Total 11,350 

To  this  should  be  added  office  expense,  advertising,  etc. 


report  of  lieut.  william  c.  laxgfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati f  OhiOf  Fehruarjf  SO,  1S94. 

Colonel:  In  compliance  with  your  verbal  instructions,  I  have  the  honor  to  sabmit 
tho  following  report  relative  to  the  levee  work  done  by  the  United  States  at  Shaw- 
neetown,  IlL: 

The  earliest  mention  which  I  can  find  in  the  records  of  tliis  office  of  the  harbor  and 
levee  at  Shawneetown  is  a  report  by  the  late  Lieut.  Col.  William  E.  Merrill,  Corps  <rf 
Engineers,  to  tho  Chief  of  Engineers,  in  compliance  with  instructions  dateil  April  ], 
1884,  in  second  indorsement  on  letter  of  Hon.  K.  W.  Townshend,  M.  C,  to  the  ^>(T^e- 
tary  of  War,  said  letter  inclosing  s\  petition  for  Ike  improvement  of  ike  harbor  at  Shaw- 
neetown, IU,y  and  requesting  an  estimate  of  the  cost.  In  this  report  Col.  Merrill  sajt: 
"There  is  a  troublesome  shifting  bar  in  the  bed  of  the  Ohio,  just  above  ShawoM- 
towD,  which  will  have  to  be  taken  in  hand  at  some  future  date,  but  the  harlwr 
improvement  that  is  sought  in  the  accompanying  papers  is  the  creation  of  a  Ai^*-iM^ff 
port,  BO  that  steamboats  can  land  and  transfers  can  be  made  during  such  floods  as 
visited  the  Ohio  Valley  in  1883  and  1884.  "  *  *  "  He  further  states  that  priorte 
1883  the  people  of  Shawneetown  had  built  levees  for  their  protection,  incloBiDg  tbe 
business  portion  of  tho  town  and  extending  back  to  the  hills.  Their  total  length  w« 
3f  miles.  The  flood  of  1883  overtopped  them  by  from  2  to  4  feet  and  daroag^  thfB 
considerably.  They  were  not  repaired  and  tho  flood  of  1884  again  overtopped  t}ieiB« 
inundating  the  town  so  that  the  highest  point  of  the  inclosed  land  was  ll^feetnndcr 
water  and  tho  low  est  17  feet.  He  estimates  that  it  would  cost  $72,550  to  repair  tli« 
levees  and  raise  them  to  height  of  2  ieet  above  the  flood  level  of  1884. 

In  the  river  and  harbor  act  approved  July  5,  1884,  "Shawneetown  Harbor atd 
Levee  "  are  mentioned  among  the  list  ot  places  at  which  Ihe  Secretary  of  War  should 
*'  cause  examinations  or  surveys,  or  both,  and  estimates  of  cost  of  improvemeal 
proper  to  he  made."  Vnder  this  act  Lieut.  Col.  Merrill  was  charged  with  making 
the  preliminary  examination  of  Shawneetown  Harbor  and  Levee  and  reported •• 
follows : 
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"  [Second  indorsement.] 

Respectfully  retained  to  the  Chief  of  Engineers. 

According  to  my  understanding  of  the  case  the  people  of  Shawneetown  wish 
ection  from  such  floods  as  have  recently  oycrwhelmea  them,  and  the  '  harbor' 
ch  they  desire  is  such  an  elevation  of  the  '  levee '  as  will  permit  boats  to  land 
n^  floods.  In  all  other  eases  on  the  Ohio  River  when  the  question  of  harbor  has 
I  involved  the  desire  has  been  to  secure  a  greater  depth  in  lotc  ivater.  What  is 
ted,  therefore,  at  Shawneetown  is  simply  a  levee  against  floods.  If  it  is  the 
ntion  of  the  Government  to  build  levees  around  towns  subject  to  inundation, 
I  this  locality  is  decidedly  'worthy  of  improvement.'  If,  however,  the  question 
IS  solely  on  the  wants  of  commerce  of  the  Ohio  River,  I  am  under  the  necessity 
tating  that  the  interests  of  commerce  would  not  be  affected  by  the  construction 
.  levee  around  Shawneetown,  and,  therefore,  that  from  that  point  of  view  the 
jor  is  not  *  worthy  of  improvement.' 

^  high  levee  along  the  Shawneetown  front  would  undoubtedly  enable  boats  to 
I  during  great  floods,  but  at  such  times  the  only  business  done  on  the  Ohio  River 
le  transport  of  supplies  to  inundated  towns,  a  business  which  can  hardly  be 
sed  as  commerce. 

S'o  further  examination  or  survey  is  necessary." 

othing  further  was  done  until  after  the  river  and  harbor  act  of  1888,  which  act 
tained  the  following  item:  ''Improving  the  Ohio  River;  Continuing  improve- 
t,  three  hundred  and  eighty  thousand  dollars:  *  *  *  also  out  of  said  Ohio 
ar  appropriation  the  sum  of  fifteen  thousand  dollars  may  be  expended  in  the 
(truction,  or  aiding  in  the  construction,  of  such  an  embankment  at  Shawneetown, 
lois,  as  will  confine  the  waters  of  the  river,  in  great  floods,  to  the  general  course 
B  channel,  and  protect  the  harbor."    •    •     • 

1  a  preliminary  project  submitted  to  the  Chief  of  Engineers,  dated  August  25, 
,  Col.  Merrill  took  the  view  that  the  expenditure  of  the  above  allotment  was 
rotionary  with  the  Secretary  of  War,  and  recommended  that  it  he  not  made,  as 
expenditure  would  have.no  effect  in  improving  navigation.  It  was  held,  how- 
',  by  indorsements  on  this  preliminary  project  l)y  the  Secretary  of  War  anrt"  by 
Engineer  Department  that  the  expenditure  for  the  purpose  named  was  obliga- 
'.  In  his  flnal  project  for  the  expenditure  for  this  work,  dated  January  3, 1889, 
Merrill  says:  "  I  nnd  on  investigation  that  much  work  has  been  done  since  the 
I  of  the  above  report  (May  17, 1884),  and  that  the  levee  is  now  completed  as  to 
ht^  the  town  authorities,  however,  desire  the  strengthening  of  the  eross  section 
arious  points,  and  the  revetting  with  stone  of  certain  comers  exposed  to  wash, 
levee  is  owned  by  the  town. "    ♦     *     ♦ 

mtracts  were  accordingly  made  for  these  purposes,  and  were  completed  in  the 
1  year  1889-^90.  By  the  expenditure  of  the  monev  the  levee  was  paved,  streugth- 
l,  and  raised  where  most  necessary,  so  far  as  the  funds  would  permit.  No  recom- 
uation  was  made  for  further  appropriation,  and  in  response  to  letter  of  inquiry 
Ihief  of  Engineers,  dated  March  14,  1890,  Col.  Merrill  states,  under  date  of  March 
890,  that  "  the  allotment  of  $15,000  made  by  the  river  and  harbor  act  of  August, 
888,  for  the  Shawneetown  embankment  is  more  than  sufficient  to  complete  all  the 
kon  this  levee  that  was  requested  by  the  authorities  of  that  city.'^  The  citizens, 
ever,  desired  further  work,  and  in  response  to  their  requests  Col.  Merrill  was 
racted  to  submit  a  report  on  the  needs  of  the  embankment.  In  this  report,  dated 
il  29, 1890,  Col.  Merrill  says  that  on  account  of  the  exposed  position  of  the  city  in 
I  water,  and  to  some  little  damage  done  by  the  recent  flood,  it  would  require  a 
imum  of  $10,000  to  make  the  levee  reasonably  safe,  and  that  up  to  $20,000  could 
xpended  without  waste  in  repairing,  strengthening,  and  raising  the  levee.  He 
her  states  that  Shawneetown  is  the  only  landing  at  high  water  for  many  miles 
g  this  portion  of  the  river,  and  that  during  certain  recent  floods  and  storms 
ral  boats  took  refuge  there.  He  further  showed  that  the  city  had  spent,  omitting 
&  $40,000  received  from  State  taxes,  over  $231,000  on  the  embankment,  thus 
fcusting  their  private  resources  before  appealing  to  the  Government, 
be  river  and  harbor  act,  approved  September  19, 1890,  contained  the  following: 
iproving  the  Ohio  River:  Continuing  improvement,  three  hundred  thousand  dol- 
,  of  which  sum  •  •  •  -  and  fifteen  thousand  dollars  may  be  expended  in  com- 
ing the  embankment  at  Shawneetown,  already  partly  constructed  for  the  preser- 
on  of  the  harbor  at  that  place."  *  •  ♦^  Before  submitting  a  project  lor  the 
enditure  of  this  allotment.  Col.  Merrill  obtained  a  statement  of  the  wishes  of 
town  authorities  in  the  matter,  and  his  project  was  formulated,  so  far  as  practi- 
le,  in  conformity  thereto.  Contracts  for  carrying  it  out  were  made,  and  the  work 
«mplated  was  completed  April  5, 1892,  leaving  a  balance  of  $3,217.19  on  hand  for 
her  work. 

le  river  and  harbor  act  of  July  13, 1892,  contained  the  following  item:  "Iraprov- 
Ohio  River:  Continuing  improvement,  three  hundred  and  sixty  thousand  dollars^ 
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of  which  sum  $ may  ho  expended     *     *     " ;  and  seven  thousand  dollars  in  com- 
pleting the  work  at  Shawneetown,  Illinois." 

Lieut.  Col.  Amos  Stickney  having  Jissnmed  charge  of  this  district,  r  project  for  the 
expenditure  of  the  ahove  allotment  and  previous  balance  was  submitted  by  him  to 
the  Chief  of  Engineers,  under  date  of  September  12, 1892.  Contemplating  the  appU- 
cation  of  the  money  available  to  small  repairs  on  the  riprap  protection  of  the  front 
levee,  strengthening  some  weak  points  in  the  south  levee,  and  flattening  the  slopes  of 
the  north  and  south  levees,  to  increase  their  stability,  Col.  Stickney  says:  ** This  is 
considered  the  most  important  work  to  which  the  money  can  be  applied,  and  is  in 
accordance  with  the  recommendations  of  those  citizens  of  Shawneetown  who  have 
been  most  active  in  having  the  levee  built."  The  work  was  carried  out  on  these 
lines  and  wns  completed  Juno  1,  1893. 

At  that  date  tlie  condition  of  the  work  was  as  follows:  All  the  weak  points  were 
strengthened  so  far  as  practicable  and  necessary;  the  paving  was  all  repaired  and 
was  in  good  condition.  It  extends  over  the  east  half  of  south  levee,  all  of  the  front 
levee  and  around  the  northeast  corner  to  Market  street.  The  whole  work  seems 
amply  strong  for  its  purpose.  The  Ohio  and  Mississippi  Railway  is  under  contract 
with  the  city  of  Shawneetown  to  maintain  in  good  condition  **that  portion  of  the 
north  levee  between  Market  street  and  the  McLeansboro  road." 

No  point  of  the  embankment  is  below  the  level  of  high  water  of  1884,  and  its  aver- 
nge  height  is  18  inches  above  that  level.  The  average  width  on  top  is  about  16  feet, 
and  the  side  slopes  average  about  1  on  If,  some  places  being  a  little  flatter  and  others 
steeper,  but  probably  none  steeper  than  1  on  1|. 

In  a  letter  to  this  office,  under  date  of  June  9,  1893,  Messrs.  Charles  Carroll  and 
Carl  Roedel,  acting  for  and  at  the  request  of  the  municipal  authorities,  express  their 
entire  satisfaction  with  the  plan  and  method  of  execution  of  the  work  recently  done, 
and  state  that  **  we  believe  that  these  levees,  when  completed  according  to  the  plan 
now  adopted,  will  accomplish,  in  the  most  substantial  manner,  the  purposes  expected 
by  the  Government  and  our  people." 

Also,  on  same  date,  lyir.  Thomas  S.  Ridgway,  in  a  letter  to  this  office,  expre-sses  the 
opinion  that  the  recent  work  was  well  done,  and  says:  **We  wish  the  appropriation 
had  been  very  much  larger,  so  ho  (the  contractor  at  the  time)  could  have  continued 
the  work  which  is  necessary  to  complete  and  strengthen  the  levee."  In  neither  let- 
ter do  the  writers  state  what  further  work  they  consider  necessary,  but  I  am  informed 
that  what  is  now  desired  more  particularly  is  paving  of  that  portion  of  the  north 
levee,  which,  as  stated  above,  the  Ohio  and  Mississippi  Railway  is  under  coutraet 
with  the  city  to  maintain. 

In  conclusion,  it  will  be  noticed  that  in  no  case  has  there  been  any  recommenda- 
tion for  an  appropriation  for  this  work,  and,  in  fact,  at  the  beginning,  such  appro- 
priation was  reported  upon  adversely  by  the  late  Lieut.  Col.  Merrill  as  not  in  the 
interests  of  navigation.  The  appropriations  have  all  been  made  at  the  instance  of 
the  people  of  Shawneetown  themselves.  Further,  all  appropriations  have  been 
spent,  so  far  as  practicable,  in  accordance  with  the  wishes  of  the  people  of  that  city 
and  to  their  satisfaction.  The  population  of  Shawneetown,  as  given  bv  the  ceusns 
of  1890,  is  1,875.  '     • 

The  total  expenditure  by  the  General  Government  has  been  $37,000. 

Wm.  C.  Langfitt, 
First  Lieut.,  Corps  of  Engineen. 

Lieut.  Col.  Amos  Stickkev, 

Corps  of  Engineer 8 f  U,  S,  A, 


WORK   OF   THK   OHIO    RIVKR  DREDGES   DURING   THH  CALENDAR   YKAR   1893. 

I  Kxtract  from  the  report  of  Mr.  E.  J.  Carpenter.] 

The  dredges  and  the  towboat  John  C.  Fisher^  which  had  serve<l  as  tender  in  1892, 
remained  in  winter  quarters  in  tho  mouth  of  Little  Blue  River  until  after  the  ice  in 
the  Ohio  broke  up,  when  they  were  moved  to  Pittsburg  to  be  ready  for  the  repairs 
necessary  to  put  them  in  order  for  work. 

The  nnnual  repairs  were  begun  on  March  15,  but  owing  to  interruption  from  stormy 
weather  and  to  difficulty  in  getting  necessary  material  from  the  muls,  were  not  com- 
pleted until  .June  5. 

The  repairs  were  more  extensive  than  usual  on  account  of  tho  damage  to  machin- 
ery, and  particularly  to  the  cranes,  dippers,  and  spuds,  which  resulted  from  the  pud- 
ding stone  excavation  at  Brooklyn  Harbor  in  the  previous  year.  They  included  also 
a  new  boiler  for  the  dredge  Osxcego^  with  tho  expense  of  setting  it  up,  and  a  new 
hull  for  the  steam  launch. 
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On  completion  of  tho  repairs  the  dredges  were  employed  in  the  neij^hborhood  of 
Pittsbnrg  until  the  approach  of  the  low- water  season  compelled  them  to  move  down 
the  river. 

Davis  Island  Dam^  Pennsylvaniaf  4.5  miles  helow  Pittsburg, — The  dredges  removed  a 
bar  of  hard  gravel  and  bowlders  which,  during  the  lower  stages  of  river,  interfered 
with  the  approach  to  the  lock  irom  below. 

Excavation  made  June  2  to  9,  gravel  and  bowlders . . . « cubic  yards . .  3, 404. 3 

Little  Sewickley  Creek  Bar^  13.4  miles  helow  Pittsburg, — This  bar  was  dredged  off 
with  the  result  of  materially  straightening  the  channel,  besides  widening  it  §0  feet. 

Excavation  made  June  9  to  24 : 

Gravel  and  bowlders cubic  yards..  16,268 

Rocks  removed,  2 tons . .  1.8 

Burlington  Bar^  86,5  miles  below  Pittsburg. — While  on  the  way  down  the  river  the 
dredges  removed  at  this  place  June  27, 

Isnag •- tons..  6.7 

Mill  Creek  Bar,  above  New  Matamoras,  OhiOf  140,5  miles  below  Pittsburg, — The  chan- 
nel at  this  point  was  widened  140  feet  by  dredging  off  the  creek  bar,  which  had 
been  built  out  into  the  river  by  a  flood  out  of  Mill  Creek  a  couple  of  years  previ- 
ously, and  had  caused  much  delay  to  packets  and  to  towboats. 

Many  large  rocks  were  found  in  the  bar  and  remoyed  from  the  channel ;  but,  as  is 
customary,  no  record  was  kept  of  any  except  those  too  large  to  pass  through  the 
dredge  dippers.    Tho  result  of  the  work  was  to  greatly  improve  the  channel. 

Excavation  made  June  28  to  July  10: 

Gravel  and  loose  rocks cubic  yards . .  10, 591 

Large  rocks  removed,  20 tons. .  37. 8 

Marietta  Island  DikCy  171  miles  below  Pittsburg. — While  traveling  down  the. river 
tho  dredges  stopped  at  Marietta  and  removed  from  the  channel,  below  the  wharfs 
July  11, 

1  snag ton . .  1 

'they  also  removed  at  the  old  dike  July  11,  70  piles. 

Bising  Sun  Bar,  501,5  miles  below  Pittsburg, — The  object  of  the  dredging  at  this 
point  was  to  widen  and  straighten  the  channel  opposite  to  and  below  the  upper  dike 
by  removing  part  of  the  large  bar  on  the  left  of  the  channel. 

*The  upper  end  of  this  bar  is  cemented  gravel,  very  little  softer  than  the  pudding 
stone  found  at  Brooklyn,  111.,  and  this  material  proved  very  destructive  to  the  dredge 
machinery.  ^ 

The  lower  part  of  the  bar  consists  of  much  lighter  gravel,  which  was  readily  exca- 
vated, bnt  at  several  points  a  large  number  of  logs  were  found  buried  in  the  bar, 
cansinff  the  loss  of  much  time  for  their  removal. 

The  logs  reported  are  only  a  small  portion  of  those  dug  out,  most  of  them  beinc 
either  carried  away  by  the  swift  current  or  broken  up  by  the  dippers  and  removed 
in  the  scows  with  the  gravel. 

Tho  dredging  resulted  in  widening  the  channel  to  about  350  feet,  and  reduced  tho 
dangerous  current  at  the  lower  end  of  the  dike  at  least  one-half. 

A  large  amount  of  the  dredged  material  was  dumped  behind  the  dike  for  the  pur- 
pose of  stopping  the  draft  of  water  from  the  channel  to  the  Indiana  shore  and  to 
destroy  the  eddy  below  the  dike. 

Most  of  the  material  removed  from  the  upper  bar  was  dumped  on  the  Kentucky 
shore  to  stop  the  waste  of  water  behind  the  lower  bar,  but  a  considerable  amount 
was  dumped  close  to  the  new  dike  to  stop  the  scour  and  consequent  undermining  of 
that  structure. 

The  dredging  already  done  will  prevent  any  further  loss  of  time  by  the  packets  at 
ibis  place  during  the  low-water  season,  but  it  will  be  necessary  to  remove  more  of 
both  bars  to  finish  tho  improvement. 

Excavation  made : 

Upper  Bar,  hard  gravel  (part  cemented),  July  18  to  October  16,  cubic 

jardB 29,152 

Middle  Bar,  hard  gravel,  July  26  to  November  24 cubic  yards. .     79, 791 

Total do....   108,943 

I^ogs  removed,  15 tons. .  43. 8 

Rocks  removed,  1 •.  .do.. ..  1 
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Gunpowder  Bar,  509 M  miles  below  Pittebmrg, — Work  at  Rising  Snn  was  intermptad 
to  cat  a  channel  through  Gunpowder  Bar,  where  the  packets  have  had  serionB  l«i 
of  time  for  several  years  past  during  the  low-water  seaKon. 

The  obstructions  to  navigation  at  this  place  consist  of  a  hard  gravel  bar  below  the 
month  of  Gunpowder  Creek,  and  a  sand  bar  farther  down,  both  of  which  extend 
clear  across  the  river.  As  the  river  recedes  at  the  beginning  of  the  lo w- water seawa 
boats  first  have  difficulty  only  at  the  sand  bar,  which  acts  as  a  dam  and  keeps  saffi- 
cient  depth  of  water  on  the  gravel  bar.  llie  cnrrent,  however,  gnwlnally  cnts  aw»j 
the  sand  as  the  stage  becomes  lower,  so  that  tho  water  drains  off  above  it,  with  the 
resnlt  that  the  rough  gravel  bar  becomes  a  serious  obstruction. 

It  was  proposed  to  make  three  cuts  throns:h  the  gravel  bar,  but  as  the  river  fell  so 
rapidly  as  to  seriously  interfere  with  the  work  by  reducing  the  carrying  capacity  of 
tho  scows,  and  at  the  same  time  made  necessary  a  long  tow  to  the  dnmpin*;  ground, 
the  number  of  cuts  was  reduced  to  two,  making  a  low  water  channel  about  65  f«et 
wide  for  a  distance  of  about  1,525  feet. 

When  the  water  on  the  sand  bar  became  so  shallow  that  packets  coold  no  leiijnr 
get  across,  the  Cincinnati  and  Louisville  boats  turned. back  from  this  place,  after 
exchanging  passengers  and  freight  by  transferring  them  across  the  bar  on  flati 
towed  by  small  boats.  As  it  dually  became  almost  impossible  to  get  even  the 
lighters  across,  a  channel  about  1,100  feet  lonff  was  made  through  the  ^and  bar  by 
driving  water  against  it  with  the  wheel  of  tne  dredge  tender,  a  dredge  being  oaed 
to  hold  the  towboat  in  position. 

Excavation  made: 

August  i  to  September  1,  hard  gravel cubic  yards..  16,154 

August  25  to  31,  light  sand do 8,065 

Licking  River  Bar,  466.3  milea  below  Pittebtirg. — Tho  dredge  Ohio  was  brought  from 
Rising  Snn,  and  removed  a  spoil  bank  left  from  operations  on  the  rock  bar  at  the 
mouth  of  Licking  River. 

Excavation  ma<lo  November  25,  loose  rock cubic  yards. .  450 

Upon  completion  of  tho  work  at  Licking  River  Bar  the  dredges  went  to  tiie 
mouth  of  Kentucky  River,  where  they  were  laid  up  for  tho  winter. 

Ohio  River  dredging  statement  for  189S, 

DREDGES  IN  COMMESSIOB^. 

TIMB. 


Time  at  work. 


^hty^KinS  l^rnvel  and  bowlders 

Dredginx  cemen.  ed  gravel 

Dredging  .sand .  

Dredging  loose  rock 

KenioviTig  rocks 

Keiiioving  Io^h  and  snai^ra 

lieuioviug  piles 


Day*. 


Time  lost. 


61.6 

23.8 

3 

.7 
2 
3 
.7 


Trareling 

Accidents 

High  and  low  water. . . 

Fog 

Strndays  and  htdidaya 


Baxi- 


113 

31 

12 


Total  in  commission,  175  days. 


M.6 


WORK. 


«LS 


Per  day  I    Dnriag 
of  work,  j 


I  Cw.  ^dM. 

Gravel  and  Iwwlders  excavated '  2,058.6 

Cemented  gravel  excavated j  1, 224. 9 

Sauil  excavated '  3,  6S8.  3 

Loose  rock  excavated ;  642.  9 


I 


Total  excavation  for  the  sesison. 


;  NumUer. 


Cw.  9^ 
126,)«i9k} 
29.153 
8,06 

164.475.3 
Ton*. 


Kocks  removed 

Logs  and  .snags  removed 
riles  removed 


23 
17 
70 


40.  • 
51.5 
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Ohio  Hirer  dredffwg  staiemenif&r  189S — Coutinued. 

•  COST. 


Equipment . . , . . 
Towing  and  fuel 

Repairs 

Salaries 

Total  cost 


Per  day 
in  com- 
mission. 

Per  day 
of  worK. 

$5.79 

36.93 

8.56 

44.88 

$10. 69 
68.18 
15.80 
82.84 

96.16 

1 

177.51 

For  the 
season. 


$1,013.08 
0. 463. 61 
1.497.39 
7, 653. 47 

16,828.05 


DREDGES  OUT  OF  COMMISSION. 


TIME. 

Days. 

In  ordinary 107 

Annnal  repairs .' 83 

Total ^ 

COST. 

Salaries  in  ordinary $1,344.06 

Towing,  fael,  and  other  expenses 1, 530. 82 

Total  in  ordinary $2,874.88 

Sularies  during  annual  repairs 5, 573. 85 

Annual  repairs  (shop  bills^  materials,  etc.) 4, 625. 30 

Total  cost  of  repairs 10,199.15 

Total  out  of  commission 13, 074. 03 

Cost  per  day  in  ordinary  (including  superintendent's  pay) 17. 74 

COST  OV   WORK,  INCLUDING   ALL  ilXPENDITUKKS,  IN   1893. 

Dr^ging  gravel  and  bowlders $19, 745. 47 

Dredging  cemented  gravel 7, 507. 06 

Dredging  sand 946.27 

Dredging  loose  rock 220. 80 

Removing  rocks 504. 67 

Bemoving  logs,  snags,  and  piles. ^ 977. 81 

Total  expenditures  in  1893 1 29,902.08 

COST   PER   UNIT. 

Per  cubic  yard  of  gravel  and  bowlders  excavated jpO.  156 

Per  cubic  yard  cemented  gravel  excavated .  257 

Per  cubic  yard  sand  excavated .  llv 

Per  cubic  yard  loose  rock  excavated .  490 

Per  day  in  commission 170. 87 

Per  day  of  work 315.422 

The  ''  day  of  work ''  i?^  for  ten  hours'  actual  operation  of  the  2  dredges,  with  4  dump 
scows,  and  1  towboat  for  tender,  after  taking  out  every  hour  lost  by  accident  or 
otherwise. 

The  towboat  John  C.  Fishery  chartered  as  dredge  tender,  was  paid  $36.50  per  day, 
this  amount  covering  the  cost  of  the  boat  with  outfit,  crew,  and  fuel  for  the  t4)wboat 
and  dredges,  except  that  all  cobt  of  coal  in  excess  of  5  cents  per  bushel  was  repaid 
by  the  Government. 

The  "total  expenditure"  includes  all  outlay  in  1893  except  the  following: 

The  cost  of  repairs  paid  for  from  the  Brooklyn  Harbor  allotment  has  been  left  out, 
it  liaA'ing  been  charged  to  that  work  in  the  report  for  last  year.     The  coHt  of  the  now 
dump  scow  has  not  been  included,  as  it  is  not  properly  chargeable  to  one  year's 
dredging;  nor  have  bills  for  purchase  of  photographic  material,  transit  mftttam&<DLt»^ 
and  typewriter. 
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Location  and  description  of  worl'. 


Place. 


Davis  IslasdDam . . 

L  ittle  Sewickley 
Creek  Bar. 

Do 

Burlington  Bar 

Mill  Creek  Bar.... 


Do 

Marietta  Island 

Dike. 
Riains  Sun  ITpiK'r 

Bar. 
Do 


From 
Pitta- 
burg. 

2IUet. 
4.5 

13.4 

13.4 

86.5 

140.5 

140.5 
171 


Date. 


1893. 
June.... 


Dav8  I 

oi    I 

work. 


Kind  of  work. 


Logs  and      ^^^ 
snags.         'wcjM. 


June. 


Rising  Sun  Middle 

Bar. 
Gunpowder  Bar — 


Ml.  6 
501.5 
502 


June 

Juno 

June-July . . 

June-Julv . 
July....:.. 


3.6  ,  Dredging   gravel    and 
bowlders. 
do 


July-Oct  . . . 
July-Nov . . . 
July-Nov... 
500. 0     Aug.-Sept  - 


Do. 
Total 


Licking  Kivcr  Bar. 


610.2  I 

466.3  I 


Aug.-Sept . . 
Nov 


11.8 

.2 

.1 

6.1 

1.3 

.8 

23.8 

2.3 

20.8 

11.3 

3 


Removing  rocks 

Removing  snag 

Dredging   gravel    and 

bowlders. 

Removing  rocKs 

Removing  snag;   pull'  ^    1 

ing  piles. 
Dreaging  cemented 


Pikr. 


No. 


Tons.  I  No.l  Totu.i  3>. 


gravel 
Removing    rocks    and 

snags. 
Dredging  gravel 


15 


04.8 


Dredging   gravel    and 

bowlders. 
Excavating  sand 


Dredging  loose  rock 


17 


1.8 


0.7 


;  20  I  37.8  1. 


73 


43.8 


51.5     23     40.6 

i         I 


70 


iPJace. 


Davis  Island  Dam . . 
Little  Sewickley 

Creek  Bar 

Do 

Burlington  Bar 

Mill  Creek  Bar 

Do 

Marietta    Island 

Dike 

Rising  Sun  Upper 

Bar 

Do 

Rising  Sun  Middle 

Bar 

Gunpowder  Bar 

Do 

Licking  River  Bar. . 

Total 


Excavation. 


Expenditures. 


Loose 
rock 
and  ce- 
mented 
gravel. 


Cu.  yd». 


29,152 


450 


20, 602 


Gravel 
and  bowl- 
ders, and 
sand. 


Per 

day  of 
work. 


Cu.  yds.    Cu.pda. 
3,404.3  •    945.7 


16,268 
16,591" 


1, 378. 6 
i,"736.'2 


1,224.8 

79,  791  •  2,  677.  6 
16,754  ll,4«2.7 
8, 065  i2, 688.  3 
642.9 


134,  873. 3  : 


Cost 

per 

cubic 

yard. 


$0,334 
.229 


Remov 

ing 

logs, 

piles, 

and 

snags. 


.182. 


.258 


.118 
.213 
.117 
.490 


$31.54 


252.34 


Remov- 
ing 
rocks. 


Dredg- 
ing lo<we 
rock  and 
cemented 

gravel. 


$63.08 
410.6^ 


Dredging 

gravel 

and 

bowlders 

and  sand. 


ToUlfor 

las. 


693.03  .    3L54 


;.  $7,507.06 


$1,135.52 
3,  721. 99 


1,924.0& 


0.309.00 

3,564.28 

946.27 


220.80 


.1  977.81 


504.07  I  7^727.8C   20,691.74 


$1,135.S 

8,721.9i 
63.08 
31.54 

l.«2i« 
41&09 

^U 

7,807.16 
72S.47 

9.399.60 
3,564.S 

94&27 


DRKDGlXtf   AT   CIX'STK1<.S    ISLANDS. 


[Extract  from  report  of  Mr.  E.J.  Carpenter.] 

Owing  to  the  necessity  of  dredginoj  at  the  Clusters,  a  point  whore  it  is  impoesiWe 
for  the  boats  to  work  during  the  low-water  season,  it  was  decided  to  omit  or  post- 
pone the  thorough  repairs  usually  mado  before  beginning  each  season's  work,  and 
to  do  only  the  relitting  absolutely  necessary  to  prepare  the  fleet  for  service. 

The  dredges  were  taken  from  their  winter  quarters  in  the  Kentucky  River  to  Cin- 
cinnati on  April  26,  and  after  building  a  new  dipper  pole  and  spuds,  calkingscows. 
and  making  such  minor  repairs  as  were  possible  at  the  same  time,  they  left  for  the 
Clusters  on  May  8,  arriving  and  beginning  work  on  the  14th. 

The  dredging  at  this  point  is  for  the  purpose  of  removing  a  gravel  bar  too  liard 
to  be  affected  by  scour  from  the  dikes  now  under  construction. 

The  dredges  were  employed  continuously  after  their  arrival  there,  except  during 
one  week,  when  thoy  were  stopped  by  high  water,  and  have  made  a  marked  improve- 
ment in  the  channel,  which  has  been  widened  about  120  feet  at  the  point  where  (he 
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itcst  loss  to  coai  tows  lias  occurred,  and  to  a  greater  extent  immediately  above 
below  this  point. 

he  leng^th  of  bar  dredged  over  is  about  2,600  feet. 

he  lo«v  stage  of  river  during  the  past  week  uecessitated  a  temporary  stoppage  of 
rations  on  the  upper  half  of  the  bar,  but  the  work  is  4u  such  condition  that 
ther  week  at  a  favorable  stage  will  suffice  to  increase  the  channel  width  60  feet 
e  at  the  dangerous  point,  although  it  will  require  about  two  months  to  ^nish  the 
Iging  contemx)lated. 

avation  made,  May  14  to  June  29 : 

ard  grav^el  and  bowlders cubic  yards..  35, 394 

ocks  removed,  4 .". tons. .  15. 6 

n  the  29th  the  river,  already  quite  low,  began  to  fall  rapidj",  and  as  the  dredging 
his  place  could  not  be  continued  during  the  low- water  season,  and  as  the  dippers 
.poles  were  not  in  condition  to  proceed  with  work  of  this  character,  the  fleet  left 
Pittsburg,  where,  after  necessary  repairs,  the  boats  could  be  employed  in  the 
bor  pool,  if  the  stage  of  river  should  not  permit  their  return  to  the  Clusters, 
he  dredges  arrived  at  Pittsburg  on  tbe  30th. 

SURVEY    AT   MUSTAPHA   ISLAND. 
[Extract  from  report  of  Mr.  C.  Sohenk.] 

ho  survey  was  begun  at  the  lower  end  of  the  survey  of  Newberry  Bar  made  in 

rember,  1884,  being  connected  therewith  and  carried  downstream  about  2  miles 

I  point  about  one-half  mile  below  the  foot  of  Mustapha  Island. 

►nly  one  of  the  reference  points,  established  on  the  survey  of  Newberry  Bar  could 

found,  the  remainder  having  been  disturbed  in  constructing  the  Ohio  River  Rail- 

d.    Connection  between  the  two  surveys  would  have  been  impossible  or  unsatis- 

tory  if  the  Newberry  survey  had  not  been  referred  to  the  true  meridian. 

lie  survey  of  Mustapha  Island  consisted  of  observation  of  true  meridian,  trian- 

ation,  and  sounding  of  both  channels,  making  cross  sections  of  banks  and  island, 

king  borings  as  often  as  was  necessary  to  dehne  the  position  of  the  rock  ledges, 

iing  topography,  and  establishing  references  to  the  primary  points. 

j6vels  were  run  and  checked  to  determine  the  fall  in  the  water  surface,  and  also 

)r  the  old  stone  dam  across  the  back  channel  at  the  head  of  Newberry  Bar  to 

noQstrato  the  condition  thereof. 

?he  discussion  of  conditions  charact^^ristic  of  this  locality  has  been  reserved,  on 

onnt  of  impracticability,  until  after  the  field  notes  have  been  worked  up,  which 

I  not  yet  been  done. 

lie  time  consumed  by  the  field  work  was  from  September  13  to  October  8,  1893. 

SURVEY   OF  HARBOR  AT  MADISON,  IND. 

ff^ith  a  view  of  ascertainiDg  what  work  is  necessary  at  this  point, 
)plementary  to  the  dike  recently  built  and  which  has  not  produced 
I  desired  effect,  a  party  was  sent  there  in  September  to  make  a  sur- 
\    The  report  of  the  work  is  given  below. 

[Extract  from  report  of  Mr.  Edward  Schenk.] 

i  accordance  with  your  instructions  I  proceeded  to  Madison,  Ind.,  on  September 
1893.  The  water  gauge  at  the  foot  of  Mulberry  street  is  marked  by  a  strip  of 
Qch  iron,  upon  which  the  graduations  are  cut^  being  spiked  to  a  square  oak  tim- 
running  up  the  public  wharf,  its  top  surface  being  flush  with  the  paving.    The 

fe  was  built  during  July,  1892,  and  is  graduated  from  5  feet  to  about  45  feet, 
ority  was  requested  to  extend  the  gauge  about  2  feet,  but  the  river  rose  before 
'Work  could  bo  done. 

stake  driven  into  the  gravel  served  as  a  gauge  during  the  time  of  the  survey, 

5-foot  mark  on  the  stake  corresponding  to  5  feet  on  the  permanent  gau^e. 

ygonal  lines  were  measured  on  the  Kentucky  shore  from  station  0-j-OO,  opposite 

Marine  Railway,  to  station  149+25.00,  located  iit  Sniders  Landing,  Kentucky, 

ut  one-half  mile  above  Madison  pump  house. 

o  work  could  be  done  September  30  on  account  of  a  steady  rain  all  day.  Progress 
ounding  main  channel  (October  1  to  4,  inclusive)  was  slow,  because  the  river  had 
;n  over  the  stakes,  and  much  of  the  line  had  to  be  remeasured.  Observations 
*e  made  on  Polaris  on  the  night  of  October  4  for  determining  the  meridian  line. 
)  primary  triangulation,  next  executed  (October  5  to  8,  inclusive),  consists  of  4 
idrilaterals,  1  pentagon,  and  a  triangle.  A  gale  on  the  6th  instant  made  it  almost 
lossible  to  work,  and  not  much  was  done, 
orings,  37  in  number,  were  made  in  the  main  channel  only^  at  stages  varying 
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from  6.8  to  7.9  on  the  gauge,  about  400  feet  apart  on  linee  about  1,0C0  feet  apart 
Boring  was  extremely  difficult  on  account  of  the  deep  water  and  swift  ciiTTe&i 
The  bottom  was  found  to  be  very  hard  in  most  places.     No  rock  was  e&coontefed, 
but  a  hard,  coarse  sravel,  which  seems  to  be  cemented  with  lime,  as  the  points  of  tiie 
rods  indicated  on  being  drawn  ont,  was  frequently  met  along  the  I^isaa  Amt 
m  the  vicinity  of  the  dike.     Two  steel -pointed  boring  rods  ( 1  inch  and  f  ineb  sqwt) 
were  each  broken  in  pulling  them  out  of  the  gravel,  which  required  5  men  on  s 
15- foot  lever,  applied  in  the  middle  of  the  gunnel  of  a  small  flatboat  12  by  40  feet 
Tho  flat  was  held  in  position  by  throe  anchors ;  one  was  placed  upstream  froni  the 
boat  and  one  on  each  side. 

Six  days  (October  13  to  18)  were  devoted  to  making  cross  8<>x;tion8,  taking  up 
detail,  and  marking  stations  as  much  as  possible. 

Tho  elevations  of  the  high  water  of  Febmary  15,  1883,  and  February  16, 1884,  xsen 
referred  to  the  permanent  gauge  at  the  foot  of  Mulberry  street  by  a  line  of  levels  to 
the  above  high- water  marks  on  buildings.    The  elevations  are  as  follows: 

FccL 

Flood  of  February  15,  1883 1 58.^ 

Flood  of  February  16,  1884 61.75 

High  water  made  it  impracticable  to  continue  the  work,  so  I  returned  to  CioeiD- 
nati  October  19,  1893.     The  work  has  not  yet  been  platted. 

SURVEY  AT  FOOT   OK   FRENCH   ISLAND,  OHIO    RIVKR. 

[£xtract  from  report  of  Mr.  H.  Doverenx.] 

Tho  survey  was  begun  in  October,  1893,  a  base  line  being  run  from,  station  0,  it 
tho  lower  end  of  the  Indiana  side,  to  the  foot1>f  the  island,  5,837  feet,  and  ttijm  the 
foot  of  the  island  3,000  feet  up  the  channel  side  of  same,  stakes  being  put  in  20Dfeet 
apart  and  at  changes  of  direction  in  the  line.  The  base  line  was  measured  vith  s 
100- foot  steel  tape.  Stakes  were  numbered  consecutively  from  0  to  58+36.95  eo 
Indiana  and  from  0  to  30  on  the  island  base  line,  and  each  stake  centered  with  a  taek. 

Beginning  with  station  0,  lines  at  right  angles  to  this  part  of  the  base  line  wen 
turned,  and  stakes  correspondingly  numbered  placed  on  the  Kentucky  side  of  tbt 
river;  this  method  was  pursued  throughout,  except  that  lines  parallel  tothefiiiit 
were  used  to  prevent  overlapping  of  sounding  lines. 

Soundings  were  made  with  a  15-foot  rod  divided  into  feet  and  tenths,  from  a  skiff 
rowed  by  two  oarsmen,  the  soundings  being  taken  from  the  bow  and  record«Mibji 
man  in  the  stcru.  An  angle  was  taken  at  each-  measurement  with  an  instnuBfot 
located  on  tho  base  line,  the  skiff  being  kept  in  line  by  a  man  located  oneaehade 
of  tho  river.  Tho  time  and  variation  of  gauge  was  noted  at  the  beginaing  of 
each  Hue.  Tlio  banks  were  too  steop  and  the  water  line  too  close  to  them  to  permit 
of  using  alignment  rods  to  guide  the  rowers  in  crossing  tho  river  with  liDesof 
soundings. 

A  complete  system  of  triangulations  was  made ;  the  banks  were  located  by  8ei>- 
arate  iuHtruniont  lines,  distances  being  measnred  at  each  100  feet  to  the  top  of  th« 
banlr;  all  trees,  roads,  houses,  etc.,  were  carefully  noted. 

The  dikes  were  located  by  separate  lines  and  triangulations,  the  old  dike  built  ii 
1832  being  checked  by  measurements  which  had  been  made  during  the  previous  lov- 
watcr  season. 

Cross  sections  of  the  bonks  were  taken  at  every  change  in  slope,  and  are  shown 
by  red  figures  giving  elevation  above  low  water. 

Tho  banks  were  so  steep  and  badly  washed  that  it  was  fouud  impracticable  to  n« 
an  ordinary  surveyor's  level  in  cross  sectioning.  A  rod  10  feet  long,  divided  iu^ 
feet,  with  level  bulbs  in  each  end,  was  used  in  carrying  a  horizontal  level,  and  gaT« 
satisfaction. 

1S33  Dike. — An  opening  370  feet  in  length,  beginning  at  the  present  floating  li|:H 
was  made  by  the  dredge  boats  in  1892 ;  this  was  tho  only  available  channel  for  boats 
during  the  season  of  1893.  About  1,200  feet  (linear)  of  the  old  dike  was  removed  it 
tho  same  time,  leaving  about  1,800  linear  feet  of  old  dike  yet  to  be  taken  out  1.*^ 
feet  I  ving  opposite  No.  1  Spur  Dike,  and  about  800  feet  with  scattered  stones  opposite 
No.  2  Spnr  Dike. 

IS73  hike. — Repaired  in  1874-75;  is  in  good  condition;  built  of  piles,  brush,  and 
stone;  about  40  feet  wide.  Tho  first  1,800  feet  from  the  root  averages  6  feet  above 
low  water,  decreasing  at  lower  end  to  3  feet  above  low  water. 

Spur  dikes. — The  spur  dikes  were  in  pr€Mx*8s  of  construction  at  tho  time  of  the  wr- 
vey  and  ha<l  not  been  completely  filled  with  stone  when  the  soundings  wore  taken, 
and  no  scouring  of  tho  bar  couldat  that  time  have  been  caused  from  them. 

/>am.— -The  dam  is  shown  on  a  copy  of  a  8ur\'ey  made  in  August,  1893,  which  deter- 
mined its  location.  Tho  construction  of  the  dam  caused  some  slight  chan^  ia 
cross  section,  and  will  result  in  practically  closing  up  this  chute  except  in  very  kigh 
water. 
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Map, — Tho  map  was  platted  by  method  of  coordinates.  The  soundings  wore  reduced 
to  low  water  by  subtractftig  4.1,  4.4,  4.5,  4.7,  4.8,  5,  and  7.2  feet  from  the  daily 
re£.4ling8  of  a  gauge  located  BOO  feet  below  the  Government  light  on  the  Kentucky 
side.  This  gauge  was  compared  with  a  gauge  at  the  dam  and  one  at  Indiana  Gov- 
ernment light.  The  gauges  are  the  same,  and  agree  with  the  Evans vi lie  gauge 
from  1.8  up  to  12  feet,  which  was  the  greatest  noted.  Below  1.8  to  1.5,  the  lowest 
at  ETausville  this  season,  the  upper  gauge  remained  stationary,  a  scour  of  12  inches 
being  noted  in  tho  370-foot  opening  of  the  old  dike.  This  filled  up,  however,  when 
the  river  reached  4  feet  in  rising. 

Low  water, — 0.1  foot  on  the  gauge  at  Evansville  was  taken  as  low  water  at  French 
Island. 

Banks. — A  comparison  of  this  map  with  one  of  a  survey  made  in  1887  shows  that 
the  banks  have  washed  from  60  to  120  feet  back  on  the  Kentucky  side  from  the  root 
of  the  1873  Dike  up.  On  tho  Indiana  side  the  banks  have  washed  an  average  of  60 
feet,  beginning  at  a  x>oint  on  the  Indiana  bank  opposite  Spur  Dike  No.  2,  and  con- 
tinuing down  the  river.    The  washing  of  the  Kentucky  bank  is  continuing  rapidly. 

Tho  chute  side  of  the  island  seems  to  be  washing,  or  possibly  to  be  making  ground 
and  gradually  getting  higher,  but  not  as  wide  as  shown  in  1887. 

The  whole  bar  and  crossing  is  shoaler  than  in  1887. 

Coal  shipments  from  Pittsburg,  Pa. 
[FuruiAhed  by  Capt.  WiUiam  Kvana.] 


Months. 


1803. 

February 

March 

April 

May 

June 

Septemljer . . . 

October 

November ... 
December  ... 


Total 

Grand  total. 


To  Cincinnati. 


Trips. 


Coal 
boats. 


Coal 
barges. 


10 

6 

19 

28 

2 

1 

4 

40 

27 


137 


19 


15 
46 


1 

4 
28 
32 


145 


68 

77 

201 

317 

J5 

10 

40 

472 

318 


1,518 


Fuel 
flats. 


3 

4 


Tons. 


53,433 

36,975 

113, 822 

205, 311 

7,575 

4,738 

15,380 

245,380 

147,264 


To  Lonis-ville. 


Trips. 


11 
10 
55 
42 


1 

1 

28 

43 


Coal 
boats. 


50 

30 

173 

254 


1 
1 

58 
319 


11 


829,878 


191 


886 


Coal 
barges. 


52 

93 

373 

233 


10 

12 

303 

153 


Fuel 
fiats. 


8 
28 

8 


10 


1,229  I      54 


Tons. 


76,680 

72,104 

445,067 

363, 744 


4,737 

4,168 

186, 611 

381, 412 


1, 534.  523 


2,  364. 401 


Comparative  fable  showing  coal  shipments  from  Pittsburg  during  the  ten  years  ending 

December  31, 189S. 


Tear. 


To  Cincin- 
nati. 


1C«4 
ISST. 
1886 
1887 
1888 


Tons. 

'  046, 124 

1,733,104 

1, 262,  702 

788,690 

1,050,882 


To  Lonis- 
ville. 


Tons.  - 
1, 160, 292 
1,114,008 
2, 220, 530 
1, 367, 012 
2, 223, 494 


Total. 


Tons. 
2,106,416 
2,847,112 
3. 483, 232 
2,155.702 
4, 174, 376 


Year. 


1889 
1890 
1891 
1892 
1893 


To  Cincin- 
nati. 


Tons. 

1,149.892 

1,324,641 

1, 065,  705 

914, 430 

829,878 


To  Louis- 
ville. 


Tons. 
1,439,747 
2,095,716 
1,828,047 
1,  384,  864 
1,  534,  523 


Total. 


Tbns. 
2,589,630 
3, 420, 357 
2, 893.  752 
2, 299. 204 
2.  364, 401 


Commei'ce  passing  Daris  Island  Dam  in  1803. 


Vessels. 


Packets 

Tow  boats 

3f  odel  barges 
Coal  boats  ... 

Barges 

Mate 

Kafta 

Miscellaneous 

Total... 


Ascending. 


Through 
lock. 


74 
248 

14 

66 

350 

304 

1 

27 


1,084 


Tons. 
3,006 


3,200 

2,  935 

25 


Through  pass, 


No. 

263 

1,  032 

44 

210 
2,233 

847 


78 


Ton*. 
33,182 


1,100 


8,725 
10, 150 


9, 166     4, 707     53, 157 


Dc.sreiidjngi 


Through  Iw.k. 


No. 

69 

237 

2 

20 

271 

386 

15 

61 


1,061 


Ton*. 
3,215 


1,200 

10,642 

103,  413 

41.411 

4,621 


I 


164,  504 


Total 
freight. 


52 

1,16« 

2,837 

1,136 

65 

87 


6,654 


38,112 

1,  220,  848 

1, 122, 130 

223,415 

235, 432 


Tons. 
69,076 


40. 412 

1,231,400 

1,237.468 

277, 911 

240, 080 


2,  809, 610 


3,  096,  437 


1860   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Commci'cc  pasaitig  Lock  Xo,  G,  near  Beavei\  Pa, 


VeS86lH. 


Ascendins. 


DcscendiDg. 


No.       Freight.      Xo.     j  Freight. 


Packets 

Towboats 

Model  barges 
Coal  boats  ... 

ISarges 

Flats 

Kafts 


Total 


Tont. 
319  !      34,380 

863    

58  ! 

876 ; 

580  1.500 

780  ,       12,075 


,  Tom. 

317  I  34,173 

860  ! 

54  51.300 

1,106  I  S96,400 

3,108  ].6j3.4» 

1,050  1S9,6D0 

59  177.000 


3,476         47.955;    6, 554     3, 070, 931 


Rirer  commerce  of  Cincinnati  for  the  year  ending  December  31,  2S03. 


Articles. 


i  Keccipts. 


!     T<n\M. 


Alcohol 

Ale,  beer,  and  porter. . ' 

Applo-s,  green ! 

Bagging 

Barley 

BeuuB , . 

Beef *.. 

Boots  and  shoes 

Bran,  middlings,  etc 

Brooms 

Butter 

Candles 

Castings 

Cattle 

Cement  and  plaster .«. 

Cheese 

Cider 

Coffee 

Cooperage 

Corn 

Corn  meal 

CotU>n 

Crockery 

Kggs 

Feathers 

Fish 

Flour 

Fruit,  diiod 

Fruit,  greeu 

Funiiti'ro 

(jlass,  window 

Glassware 

Grenae 

Hardware 

Hay 

Hides 

Hog  X)r(>duct8 

Hogs 

Hops 

Horses 

Iron  and  steel 

Iron  and  steel,  scrap. 
Iron,  pig 


12 
730 


8 
44 


35 
72 


06 


857 

3,030 

1,255 

1 

205 

12 

31 

2,022 

2 

4,246 

242 

370 

16 

24 

1,024 

02 

165 


Ship- 
ments. 


Total. 


Articles. 


Keceipts.l^J^P;     Total 


Tont. 

Tons 

50 

50 

854 

866 

258 

988 

47 

47 

8 

193 

237 

1 

1 

275 

310 

.  46 

118 

47 

47 

12 

78 

13 

13 

1.077 

1,934 

286 

3,325 

935 

2,190 

44 

45 

190 

404 

1,046 

1,058 

78 

109 

220 

2.251 

327 

320 

260 

4,512 

364 

606 

23 

393 

3 

19 

423 

447 

1,986 

3,  010 

65 

127 

12 

177 

637 

637 

70 

142 

2,105 

3,900 

52 

133 

3,481 

5,287 

415 

5,152 

64 

269 

1,619 

1,630 

43 

5,377 

5 

5 

721 

1,184 

18, 182 

38,750 

10 

367 

17, 405 

29,809 

ments. 


Lead,  white 

Leather 

Lemons 

Lime , 

Lumber 

Malt 

Man  ufac  tnres,  su  ndry . 

Merchandise 

Molasses 

Nails 

OaU 

Oil 

Onions 

Oranges 

Peanuts 

Petroleum 

Potatoes 

Rice 

Hope,  twine,  etc 

Kosin 

R,ye 

Salt 

Seed,  clover  and  tim- 
othy  

Sheep 

Shot 

Soap 

Sorghum 

Spices 

Starch 

Sugar 

Tobacco,  leaf 

Tobacco,  mannfac- 
tnred 

Turpentine 

Vegetables,  green 

Vinegar 

Wheat 

Whisky 

Wines  and  liquors 

Wool 

Tarn,  cotton 


REC  A  PITUL  ATION. 

Tons. 

Receipts 2M.T49 

Shipments 133,344 


Total 338,098 


APPENDIX    D  D REPORT   OF    LIEUT.  COL.  STICKNEY.       1861 

AiTtvals  and  departures  of  steamboats  at  the  port  of  Cinclnnatij  Ohio, 


Year. 


Fiscal  vear : 

188a-'86 . . . 

1886-'87... 

1887-'88 . . . 

1888-'89... 

18«9-'90 . . . 

189O-'0l... 

1891-'9*2 . . . 
Calendar  year: 

1892 

1893 


Arrivals. 

From 

DeparturcH. 

F^m 

From 

From 

From 

From 

Xew  Or- 

Pittsburg, 

other 

Total. 

Now  Or- 

Pittsburg, 

other 

Total. 

leans. 

Pa. 

porta. 

2,489 

leans. 

Pa. 

ports. 

63 

103 

2,323 

66 

103 

2,314 

2,483 

34 

69 

2,169 

2,272 

38 

70 

2,173 

2,281 

35 

156 

1,389 

1,580 

37 

153 

1,385 

1,575 

51 

237 

2,233 

2,521 

51 

237 

2,234 

2,522 

38 

197 

2,022 

2,257 

37 

194 

2,021 

2.252 

31 

208 

1,995 

2,234 

31 

207 

1,990 

2,234 

23 

204 

1,958 

2,185 

23 

202 

1.963 

2.188 

20 

180 

1,846 

2,052 

22 

185 

1,854 

2,062 

17 

120 

1,754 

1,891 

17 

120 

1,757 

1,801 

Schedule  of  rates  on  Jlotir  per  barrel  bij  rail  and  river  from  Cincinnati  for  eight  years  end- 
ing December  3J,  1893, 


Year. 


I.- 


To  Pittsburg. 


To  Louisville. 


To  New  Orleans. 


To  Memphis. 


j  By  rail. 


1886 

1887 1 

1888 

1880 

1890 

1891 

1892 

1893 


Cents. 

2ft-31 

24-31 

22-24 

23 

23-24 

21 

24 

24 


By  river. 

By  rail. 

CenU. 

Cents. 

15-20 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15-20 

15 

By  river. 

By  rail. 
Cents. 

Cents, 

15 

44 

15 

44-49 

15 

40-49 

15 

54 

15 

49-54 

15 

49 

15 

49 

15-10 

49 

By  river. 

By  rail. 
Cents, 

By  river. 

Cents. 
35-39 

Cents. 

35 

35 

35 

35 

35 

.... 

35 
35-30 

40 
40 

30 
30-40 

Comparative  statement  of  commerce  passing  the  falls  of  the  Ohio  River  by  canal  and  by 


river. 


Year. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1800 
1891 
1892 
1803. 


Caual. 


Vessels. 


3,088 
5,231 
3.485 
5,078 
4,964 
4,069 
6,963 
5,534 
4,386 
4,739 
5,506 
3,902 


Tons. 


935,628 
1, 349, 115 

785,192 
1,443,181 
1.240,112 

867,807 
1,915,365 
1,  404, 573 

998,  062 
1,302,471 
1,275,  .329 

848,211 


Open  river. 


Vessels.  '      Tons. 


2,305 
1,484 
1.548 
822 
1,796 
2,297 
2,252 
1.984 
3,828 
2,137 
1,826 
1,722 


668,806 

483,281 

484,124 

262. 862 

577, 547 

1,204.518 

1, 162,  3Q5 

957,  829 

1, 717, 158 

],0('>2,428 

858,953 

514, 317 


Total. 


Vessels. 


6,293 
6,715 
6,033 
6,500 
6,760 
6,360 
9,215 
7,518 
8,214 
6,876 
7,332 
5,624 


Tons. 


l,r>04,494 
1, 832, 396 
1, 260, 816 
1, 706, 043 
1,817,650 
2,072,325 
3,077,670 
2, 362, 402 
2, 715, 220 
2,364.899 
2, 134, 282 
1.362,528 


1862   KEPOBT  OP  THE  CHIEF  OP  ENGINEERB,  U.  S.  ABMY. 

Commerce  of  Ohio  JRiver  in  1893* 


Kanie  of  lK>at  or  company. 


Coal  shipraents  from  Pitts- 
burg. 

Gray's  Iron  Lino 

Huntington  and  St.  Xiouis 
Towmrnt  Coropaoy. 

A.  Montgomery  &  Co 

John  Barrett  &  Son 

Steamer  J.  T.  Jackson  and 
barges. 

Relief  ToDfboat  Co 

Steamer  Hawk 

Collier,  Budd  &  Co 

St«araer  Lizzie  Bay 

Steamer  Iron  Queen 

Steamer  Keystone  State 

Steamer  H  udson 

Steamer  Scotia 

Steamer  C.  W.  Batchelor 

Steamer  Elaine 

Steamer  Adelle 

Steamer  J  im  McConnell 


St>eamer  Ben  Hor 

Steamer  Courier 

Steamer  Sunshine 

Ste«mer  Amiio  Laurie . 
Steamer  H.  K.  Bedford . 

Hulings  Bros 

Steamer  Olivette 


Steamer  Liberty 

Steamer  R.  E.  Phillips 

Sttuinier  T.  N.  Barnsdall 

Mannct  &  Co 

Steamer  Lyde  H 

Steamer  Harry  D.  Knox 

Steamer  C.  C.  Martiu 

Steamer  Columbia 

Steamer  Capitol  City 

Steamer  Valley  Belle 

Steamer  C.  A.  Il ill 

Steamer  J.  M.  Clark , 

Syracuse  Conl  and  Salt  Co  . . 
Steamer  Geo.  W.  Moredock. . 

Thomas  J .  Hall 

Pomeroy,     Cincinnati    and 

Louisville  Barge  Line. 

Steamer  F.  J.  O'Connell 

Steamer  Crown  Hill , 

Steamer  J.  H.  McConnell 

The  J  essie  Tow  boat  Co 

Steamer  Wm.  "Wonnald 

Pomeroy     and     Cincinnati 

Packet  Co.* 

John  Taylor  &  Sons 

Ella  Layman  Tow  boat  Co 

Steamer  Al  Martin 

Armstrong  Bros , 


Between  what  points  on 
the  Ohio  lUver. 


Kanawha  and  Ohio  Trans- 
portation Co. 
Steamer  llenrv  M.  Stanley  . . 

Steamer  Coal  hlnft" 

Yellow  I^oplar  Lumber  Co. . . 


Distance 

on  Ohio 

Rlrer. 


Months 
in  com- 
mission. 


IMttsbnrg  to  Cairo 


.do. 
do. 

.do. 
.do. 
.do. 

.do. 
.do. 


Pittsburg  to  Cincinnati 
do... 


.do. 
.do. 
do. 
do. 
do. 
do. 
do. 


Pittsburg  to  Point  Pleas- 
ant. 

Pittsburg  to  Porkersburg. 

do 

do ^ 

Pittsburg  to  MariettA 

Pittsburg  to  Newport 

Pittsburg  to  Bellaire 

Eiist  Liverpool  to  Steu- 
benville. 

Wheeling  to  Clarington . . . 

Wheeling  to  Matamoras  . . 

Matamoras  to  Marietta . . . 

Marietta  to  Casey ville .... 

Marietta  to  Long  Bottom  . 

Marietta  to  Middleport . . . 

do 

Marietta  to  Gallipolia 

do 

Baveuswood  to  Middleport 

Syracuse  to  Gallipolis 

Syracuse  to  Cincinnati 

do 

do 

Pomeroy  to  New  Albany . . 

Pomeroy  to  Louisville 


do. 
do. 


Pomeroy  to  Cincinnati 

do 

do 

do 


do 

do 

Point  Pleasant  to  Ports- 
mouth. 

Point  Pleasant  to  Ironton. 

Gallipolis  to  Portsmouth.. 

Gallipolis  to  Huntington . . 

do 

Proctorville  to  Portsmouth 

Steamer  Tom  Spmiock |  Guy nndotto  to  Portsmouth 

Steamer  Georgia i  Huntington  to  Ironton 

Steamer  l?nth ' do 

Ashland  Coal  and  Iron  Kail*  |  Huntington  to  Portsmouth 
way  Co. 


Iron < on  Cross  tic  Co. . . 
Ste-amer  Leo  H.  Brooks 
Steamer  Carrie  Brown. 

Steamer  Vesper 

Steamer  Chevalier 


M  iddloport  to  Cincinnati  . 

Point  Pleasant  to  Louis- 
ville. 

do 

Point  Plea.sant  to  Cincin- 
nati. 

do 


906 

0ft5 
965 

965 
965 
965 

i»5 
965 
467 
467 
467 
467 
467 
467 
467 
467 
467 
263^ 

183 
183 
183 
171 
156| 

94 

23 

28 

51 

30 
689 

36 

78| 

784 

96 

96 

34 

24 
224 
224 
224 
354 
U9\ 

349^ 

349} 

219 

219 

219 

210 

217 
335 

335 
203 

203 

203 

203 

00 

C2i 

86{ 

47 

47 

504 

50^ 

19 

19 

47 


Freight. 


Pasnn- 
geri. 


4 
12 

7 

10 

3 

8 

6 
IS 
11 

5 

? 

5 
6 
12 
5 
5 

? 

3 
5 
9 

10 

7 

13 
6 

? 

6 
7 

? 

5 

8 

0 

7 

12 
10 
11 

8 

4 

8 

0 

7 
12 
10 

9 
6 

12 
6 


11 

9 

12 


Tont. 
2.364,401 

12,087 
234,108 

126,263 

190.000 

17,948 

35,000 
41,812 
53,085 
14.000 
19.000 
15.250 

9,600 
10.800 

7,563 
45.8S6 
18,791 


4.S 
4.1 

10,1( 
1 


•»,  vwu 

. >••.>> 

7.  GOO 

5,5 

8,746 

4.3 

5,172 

iH 

3.500 

1.3 

6,600 

S.S 

5,060 

2.600 

i'i 

670 

flir 

1,000 

\u 

4,060 

i,9i 

188.619 

1.165 

3,534 

1.087 

5,230 

5,2C0 

9,460  j 

6,740 

20.000'... 

28,035  ... 

70,176i... 

30.000!... 

200,000  ... 

I 
45,000  L. 
168.000,'^ 
150,730  .. 
650|.  . 
43,400  1. 
92. 2U 

12,000  \ 
229,460 

183,323 
43,300 


140,^X1. 


9.K 
1.TI 

4M 


a 


20, 

no. 

100. 


12 

49.    ^ 

3 

10 

3. 

8 

4^ 

9 

14  — 

5 

87  ^ 

5 

6 

11   ! 

r^ .. 

*  Three  boats  trom.  Cmc\ivi\aV.\  Vo'V^viwiwi'^  \  wwi\i«i«.t  from  Cincinnati  to  Manct:»- 


9tC 


4 


APPENDIX   D  D— REPORT   OP   LIEUT.  COL.  STICKNEY.       1863 
Commerce  of  Ohio  Biver  in  1893 — Contiiiuod. 


of  boat  or  company. 


n  Totrboat  Co 

*  Jorrie 

EL  Ware 

r  Reliance 

r  Henrietta 

V'wtak  Freestone  Co. 
r  Belleviio 


r  Rob  Roy  • 

p Silver  waye 

ith  Coal  and  Sand  Co. 

rM.  P.  Wella 

t«PP 


r  Tacoma 

Tow  boat  Co  . .. 
nej  Island  Co. 


Between  what  points  on 
the  Ohio  River. 


Spillie  &  Son 

'lemi^g 

r  Alice  L.  Barr 

r  Levi  J.  Worknm  . . 
lati  and  LoaisvUle 
Line  Co.* 

rS.  R.  Van  Metre.... I 
uiti     and      Madison 
et  Co. 

rU.  P.  Schonck 

r  Stsite  of  Misaouri . . 

r  Ma3r  flower 

r  Swan 

r  Ghent 

rFallaCity 

r  Rescno 

r  Jim  Montgomery  . . 

pAda  V 

r  Henry  L<^an 

lie  and  Evansvillo 
Lino  Co.* 

p  Racket 

p  Stone  Wave 

p  Kugene 

r  Jndello 

p  G.  B.  Monteith  .... 


Catlcttsbur^  to  Lonisville 

Ashland  tolronton 

Ashland  to  Cincinnati 

Portsmouth  to  Rome 

Portsmonth  to  Lonisville. . 

Baena  Vista  to  Cincinnati. 

do 

Buena  Vista  to  Addyston. 

Vaneobnrg  to  Maysvillo  . . 

Manchester  to  Addyston. . 

Maysville  to  Augusta 

Beaaley  Creek  to  Cincin- 
nati. 

Cliilo  to  Cincinnati 

New  Richmond  to  Aurora. 

Coney  Island  to  Cincin- 
nati. 

Dayton  to  Cincinnati 

Newport  to  Petersburg  . . . 

Cincinnati  Harbor 

Cincinnati  to  Petersburg.. 

Cincinnati  to  Louisville  . . 


do. 


Cincinnati  to  Cairo 


do. 
.do. 


p  Jewel 

p  Royal 

r  Rosedale 

p  Edwin  J.  Woods  . . . 

p  T.  C.  Woodwanl  . . . 

igle  &  Co 

rW.K.  Phillips 

rD.  A.  Brooks 

ille,     Padncah     and 
essee  River  Packet  Co. 
p  Jo«  Fowler 


Lawrenoebnr^  to  Aurora  . 

Aurora  to  Rising  Sun 

Aurora  to  Carrollton 

Carrolltou  to  liouisville  . . . 

(lo 

Madison  to  Bethlehem 

Madison  to  French  Island 

Lonisville  lo  Derby 

Louisville  to  Henderson  . . 

Louisville  to  Cairo 

do 

Cannelton  to  Paducah 

Hawesville  to  Owensboro  . 
Ha'^e.svillo      to      Mouth 

Tradewater  River. 
Owensboro  to  Henderson . . 

do 

Owensboro  to  Padncah 

Mouth     Green    River   to 

£vansville. 

do 

do 

Evansvillo  to  Smithland  . . 

Evansville  to  Paducah 

do 


:  John  S.  Hopkins. 
r  Maggie  Bell 


and 


p  Monio  Bauer. 
p  Grace  Morris 
rGus  Fowler. - 
•  Coriniie  No.  2 
lie,  Padncah 
Packet  Co. 
r  City  of  Metropolis 

p  Dick  Fowler 

p  Wty  of  Sheffield  . . 
r  City  of  Savannah, 
r  Citv  of  Paducah.. 

rFredNellis 

■  LN.  Hook.. ..;..- 
aty 


do 


Evansvillo  to  Paducah  — 

Kvansville  to  Cairo , 

Casey ville  to  Cairo , 

Ca.sey  ville  to  Paducah 

EliKiibothtown  to  Paducah 

Bay  City  to  Cairo 

Smithland  to  Padncah 


Padncah  to  Metropolis  . 

Paducah  to  Cairo 

do 


do 
.do 
.do 
.do 

do 


otal 


Distance 

on  Ohio 

River. 


MiUt. 

284 

5 

147 

27 

245 

30 
86 

54 

35 
47 
10 

3 
25 


25 
132 

132 
490 

499 

499 
3 
10 
48 
58 
58 
18 

208 
88 

197 

367 
367 
203 
32 
145 

46 

46 

171 

8 

8 

8 
125 
137 
137 

137 
137 
182 
1054 

60 

43 

67 

12 

9 
45 
45 
45 
45 
45 
45 
45 


Months 
in  com- 
mission. 


9 

4 

0 
10 

8 
11 
10 

5 


12 
8 
9 

10 
8 
3 

9 
11 
11 
12 
10 

7 

6 

4 
12 

4 

7 
11 

5 

9 

4 
10 
10* 

4 

4 

10 

12 

6 

.   6 
10 

8 
3 

5 
12 

8 
12 
12 

11 
12 
10 

10 
12 

4 
11 

12 

10 

9 
11 
12 
12 
12 

2 


Freight. 


Passen- 
gers. 


Tont. 
62,760 


12.001 
1,918 


20,000 

40,000 

5.000 


60,000 

3,000 

10,040 

16,000 

700,000 

534 

5.000 

10,249 

100, 300 

6,743 
103,708 

2,000 
57,454 

5,500 

8,0\)0 

50 

37 

300 

17,964 

3,000 

1,500 

7,300 

3.360 

108,285 

7,500 
5,000 
11, 875 
4,805 
7,280 

4,641 

9,656 

2,275 

360 

110 

290,000 

6,152 

21,680 

15, 333 

10.  535 
12,  i.-y.) 
2,  300 
5,620 
1,500 
6. 520 
1,582 
9,433 

2,445 
10,400 
24,500 
31,750 

6, 287 
11,173 
61.000 

8,132 


7,371,804 


6,687 


7,087 
2,850 


6.000 


15.000 


268,560 


918 
84.641 

782 
7,948 

225 
240 

6,000 
136 
1,300 
7.468 
1,008 
7,000 


180 
32,794 

100 


11,128 


15.012 

37,432 

2,000 

1,800 

1,700 


802 

402 

2,400 

11, 876 
13,722 


486 
5,321 
4,427 


2,600 

23, 013 

27,600 

1.375 

1.640 

2,092 


858,797 


boats  to  Louisville;  two  boats  to  M.idison;  one  boat  Patriot  to  Madison;  one  boat  Carrollton 
iville. 
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D  D  2. 

OPERATING  SNAG  BOAT  ON  OHIO  RIVER. 

The  river  aud  harbor  act  of  September  19,  1890,  coutaiued  the  fol- 
lowing item: 

Sec.  13.  That  for  tho  purpoBo  of  securing  the  nnintermptca  work  of  operating 
Huag  boats  on  the  Ohio  River^  and  removing  snags,  wrecks,  and  other  obstractioos 
in  said  river,  the  Secretary  of  War,  upon  the  application  of  the  Chief  of  Engineen, 
i»  hereby  authorized  to  draw  his  warrant  or  requisition  from  time  to  time  npou  the 
Secretary  of  tho  Treasury  for  such  sums  as  may  be  necessary  to  do  such  work,  not 
to  exceed  in  tho  aggregate  for  each  year  the  sum  of  twenty-five  thousand  dollars: 
Prondedf  hotrera;  That  an  itemized  statement  of  said  expenses  shall  accompany  the 
Annual  Report  of  the  Chief  of  Engineers. 

The  object  of  the  above  provisiou  was  uudoubtedly  to  provide  funds 
for  tho  constant  operating  of  the  snag  boat  in  the  most  efficient  man 
ner,  without  subjecting  lier  important  service  to  the  uncertainties 
arising  from  the  failure  of  yearly  appropriations.  The  provision  is  ojie 
of  great  importance  to  the  navigation  interests  of  the  Ohio  Eiver,  and 
the  work  of  the  snag  boat  in  removing  snags  and  wrecks  has  done 
much  toward  increasing  the  safety  and  ease  of  navigation.  The  amount 
of  $25,000  per  year,  which  is  authorized  to  be  expended  for  this  serr- 
ice,  is  not  sufficient  to  keep  the-toat  employed  for  the  length  of  time 
that  she  should  be  each  year,  and  to  provide  for  repairs.  The  boat  is 
well  adapted  for  her  work,  but  the  work  is  very  heavy  and  necessitates 
much  renewal  of  various  parts  of  machinery  and  outfit;  besides,  the 
boat  is  getting  old  and  requires  considerable  repairs  each  year  to  keep 
her  in  effective  working  condition.  To  keep  within  the  amount  allotted 
it  is  necessary  to  lay  the  boat  up  for  a  part  of  the  year  when  she  might 
be  usefully  employed,  and  some  parts  of  the  river  are  not  visited  as 
often  as  they  should  be.  I  would  earnestly  recommend  that  the 
amount  to  be  available  each  year  should  be  increased  to  $50,000,  or  so 
much  of  that  amount  as  might  bo  necessary.  With  that  amount  the 
boat  would  be  kept  constantly  in  highly  effective  condition,  could  start 
out  early  enough  eaeh  season  to  go  over  the  entire  river  at  least  once, 
and  most  of  the  distance  twice,  and  would  make  her  service  entirely 
satisfactory  to  the  navigation  interests. 

The  repairs  to  the  snag  boat  prior  to  commencing  the  season's  work 
in  1893  were  those  only  Avhich  were  of  the  most  urgent  character.  The 
boat  worked  from  June  27  to  November  13, 1893,  when  she  was  ordered 
into  winter  quarters.  In  that  time  she  removed  810  snags,  70  wrecks, 
59  piles,  45  cubic  yards  stone,  and  1  pile  of  mixed  sawmill  slabs  and 
earth.  The  boat  traveled  a  total  distance  of  3,113  J  miles,  much  of  it  at 
a  time  when  the  river  was  so  low  that  general  navigation  was  suspended. 

To  prepare  for  tho  coming  season's  work,  the  boat  left  her  winter 
quarters  February  27  and  was  brought  to  Cincinnati.  The  repairs  were 
completed  June  30,  and  the  boat  is  now  ready  to  begin  work.  It  could 
have  been  ready  to  begin  the  season's  operations  by  the  last  of  Aprilif 
there  had  been  a  sufficient  amount  available  for  her  work,  and  she  could 
have  commenced  at  the  head  of  tho  river.  The  laek  of  funds  has  there- 
fore resulted  in  the  loss  of  two  months'  time  of  work  and  the  probability 
of  the  boat  not  being  able  to  get  up  to  Pittsburg  on  account  of  the  low 
stage  of  the  river. 

The  work  of  the  snag  boat  has  been  under  the  supervision  of  Capt 
W.  H.  Christian. 
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OPEKATIOXS. 
[Extract  from  roi>ort  of  Capt.  W.  H,  ChriHtian.] 

snag  boat  remained  in  winter  quarters  in  the  month  of  tbe  Kentucky  River 
March  2,  1893,  \?hen,  pursuant  to  orders,  she  started  for  Cincinnati,  75  miles 
t,  reaching  her  destination  March  3. 

ual  repairs  to  put  the  boat  in  effective  working  condition  to  improve  uaviga- 
n  the  Ohio  River,  by  removing  obstructions  therefrom,  were  begun  March  11 
>mpleted  .Tune  7. 

items  of  repair  this  year  were  many,  and  among  the  most  important  and 
ensablo  were  those  made  to  the  propelling,  wrecking,  hoisting,  capstan  and 
g  engines,  furnaces  of  main  and  auxiliary  boilers,  main  deck  and  guards,  which 
ed  new  iron  plates  in  place  of  the  old  that  had  been  eaten  up  with  rust; 
ingtwo  worn-out  hull  straps  with  new  ones,  replacing  with  new  fifteen  worn- 
^k  stationary  stanchions,  which  aroused  ns  stationary  fenders  and  chief  outside 
•deck  supports;  rebuilding  two  main  capstan  barrels  with  locuc^t  timber,  iron 

and  bolt-s,  and  constructing  and  putting  in  position  one  new  rudder.  Also 
iicting  foundations,  erecting  and  equipping,  complete,  ready  for  operating,  two 
apstau  engines,  capstans  and  machinery  belonging  to  same,  all  of  which,  due 
k  of  funds  to  erect  them  before,  had  been  carried  on  the  boat,  unserviceable, 
their  delivery  in  September,  1891. 

;r  completing  repairs  and  providing  for  all  liabilities  of  the  snag  boat  from 
allotted  for  the  iiscal  year  ending  Juno  30, 1893,  there  remained  a  balance  suf- 
:  to  put  the  boat  in  commission  for  four  days  in  June.  Accordingly,  on  the 
lay  of  June  the  snag  boat  left  Cincinnati,  Ohio,  and  proceeded  upstream  466^ 
toPittsburg,  Pa.,  arriving  July  1,  On  account  of  arapidfallof  the  river,  the  boat 
ittsburg  a  few  hours  after  her  arrival  an^omuienced  the  removal  of  obstruc- 
going  downstream  as  far  as  Cairo,  111.,  967  miles,  arriving  September  15.  On 
ate  the  boat  was  headed  upstream  and  worked  as  far  as  Beaver  Dam,  30  miles 
Pittsburg,  arriving  October  20.  At  this  time  the  river  was  falling  rapidly 
as  too  low  to  permit  the  boat  to  proceed  farther  upstream,  so  she  was  headed 
stream  and  continued  her  regular  work  until  November  13,  when,  in  pursu- 
>f  orders,  she  went  into  the  mouth  of  Kentucky  River,  541  miles  below  Pitts- 
for  a  safe  harbor  during  the  coming  winter,  where,  after  putting  the  property 
)atiu  proper  order,  she  went  out  of  commission  on  November  15, 1893.  The 
except  the  watchmen,  who  remained  with  the  captain  in  charge  of  the  prop- 
•vere  paid  oif  and  sent  home. 

n  June  27  to  November  13,  1893,  the  snag  boat  traveled  3,113|  miles,  removed 
tbstrnctions,  spent  fourteen  hours  dragj^ing  over  locations  of  old  wrecks  and 
ng  the  crust  of  a  few  sand  bars  to  assist  scouring.  In  connection  with  the 
,  it  is  only  proper  to  add  that,  on  August  8,  very  low  water  was  encountered, 
continued  uutil  September  7,  greatly  retardin<;  the  movements  and  progress 
snag  boat,  and,  as  a  result,  the  low  water,  coupled  with  the  necessity  for  tak- 
Ivantage  of  it  io  remove  some  serious  low-water  obstructions  which   high 

of  water  always  covered  with  sand,  forbidding  then  their  discovery  and 
al,  the  boat,  which  displaces  about  900  tons,  had  to  bo  sparred  over  sand 
t  Blue  River  Island,  Flint  Island,   Fulton    (Ind.)   Coal  Works,   Rockport, 

I  Island-head,  French  Island-foot,  Vannadas,  and  ScufUetown.  Those  bars 
laving  over  them  from  4  inches  to  12  inches  less  water  than  the  draft  of  tho 
,  imposed  much  hard  work,  and  was  very  destructive  to  the  capstan  machinery 
>ar  rigging. 

}Vooaruff\^a8  in  commission  one  hundre<l  and  forty-two  days^and  during  that 
ras  employed  as  follows : 

Days. 

ng  from  Cincinnati  to  Pittsburg 4 

ing  and  wrecking 88 

:ing  exclusively 8 

Dg  and  incidental  repairs 19 

ys  tied  up 18 

ys  worked,  sparring^and  repairing 5 

Total... 142 

oved  810  snags,  70  wrecks,  59  piles,  45  cubic  yards  of  stone,  1  pile  of  mixed 

II  slabs  and  earth.  During  the  eighty-eight  days  credited  to  snagging  and 
ing,  tho  snag  boat  dragged  a  number  of  landings  and  places  in  the  channel, 
obstructions  were  supposed  to  have  lodged,  without  finding  anything. 
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Wrecks  removed,  classified,  arc  as  follows: 

Steamboat  hulls 6 

Coal  boats,  barges,  and  flats 54 

Wharf  boats «. 2 

Flatboats  and  produce  boats 6 

Model  barge 1 

Salt  barge I 

Total 70 

From  the  anags  removed  from  the  channel,  the  following,  each  weighing  more  thu 
50  t4>ns,  have  been  selected,  and  their  locations  distant  from  Pittsburg  given,  to 
show  that  the  large  snags  removed  are  not  peculiar  to  any  particnlar  section  of 
the  river : 


Location. 


1  in  front  of  Knox.8  Shipyard 

lahove  Siolara  Landing 

1  in  front  of  Kramers  Landing  * 

1  in  front  of  Jenkins  Landing 

1  in  front  oi  AVidow  Stewarts  Landing 
Jin  front  oi  Widow  Stewarts  Landing 
1  in  front  of  Widow  Stewarta  Landing 
]  in  front  of  Larkins  Ferry  Landing  . . 
]  hi  front  of  Larkins  Ferry  Landing  . . 

llu  front  of  Carsons  Landing 

1  at  bead  of  Diamond  Island 

1  at  head  ot  Diamond  Island 

1  in  front  ot  Uniontown .* . .  . 

1  in  front  of  Uniontown 

1  in  front  of  Idlewild  Landins 

1  in  front  of  Lamberta  Landing 

1  iji  front  of  Gehagans  I^nndiug 

1  in  bend  below  Bartons  Landing 

1  in  bend  below  Bartons  Lauding 


t 

Mikifee^ 

Weight 

kiwFitti- 

burg. 

Tons. 

83.183 

inj 

82.868 

311 

13. 716 

m 

143.000 

Ml 

118.000 

ei 

135.866 

(31 

65.773 

en 

54.480 

TSi 

63.960 

m 

56.000 

m 

183.000 

m 

101.920 

m 

88.266 

m 

OT.516 

K8 

00.933 

m 

129  533 

sai 

106.860 

»3 

m.»5» 

m 

139.076 

SI7 

*Tho  snng  removed  from  in  front  of  Kramers  Landing,  weighing  less  than  50  tons,  isinclndvdifitbe 
list,  to  he  noted  sh  ba\'ing  sunk  the  Cincinnati  and  Chile  packet  Minnie  Bay.  in  the  month  of  October, 
1889. 

Iff  mi  zed  statement  of  expenses  for  operating  snag  boat  on  the  Ohio  River,  and  rtmm^ 

suagSf  wrecks,  and  other  obstructions  in  said  river. 


EXPENSES  OF  UNITED  STA.TES  SNAG  ^OAT  E.  A.  WOODRUFF. 


Month. 


1893. 

July 

August.... 
September. 

October 

November  . 
December  . 

1804 

January . . . 
February  . . 
March  ..'... 

April 

Wnv 

June 

Total 


Pay  of 
crew. 


$2,011.66 
2,  002. 46 

1,  083.  99 

2,  053. 32 
1, 184. 75 

467.50 


437.  50 
522.  80 
403.  00 
r'.OO.  00 
400.  00 
507.  19 


Subsist- 
ence. 


$874. 19 
471.86 
641.42 
416.81 
174.  33 
38.61 


27.47 
46.58 


76.52 


Fuel. 


$235.14 
252.76 
373.  33 
519.56 
168.85 


27.50 


00.48 
81.91 


Miscella- 
neous 
supplies. 


$869.85 
24.07 

102.  05 
30.93 

178. 70 


Tools 
and  im- 
plements. 


10.38 

i'co" 


38.34 


General 
repairs 
and  bet- 
terment. 


Contin- 
gent ex- 
penses. 


i 


$227. 20 
1.35 
6.75 


.20 


22.05 
12.45 


$211.46 
83.10^ 
52.86* 
282:68 


17  90 


6.08 

C74.  39 

3. 629. 95 

1,  260.  40 

195. 79 


$18.32 
3.51 

31.47 
5.11 

61.60 
5.14 


20.20 
24.85 
15.00 


11.85 


TotiL 


$4,447  3 

2.941.01 

3, 19Lfl 
3,3«.4l 

1,7»3 
SS9.3S 


473.  £ 

CZLW 

l.lOi.11 

4.057.«l 

1.72flL« 

fti7,i» 


12,361.17  I  2,767.79  i  1,722.56     1,258.22  !      270.00  i  6,414.61  197.05  "  24.'>:U4fl 
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DD  3. 

OPERATING    AND    CARE    OF    DAVIS  ISLAND    DAM,    OHIO  RIVER,    NEAR 

PITTSBURG.  PENNSYLVANIA. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Wil- 
liam Martin,  assistant  engineer. 

The  following  is  a  statement  of  the  amount  and  date  of  all  allot- 
ments for  this  work : 


July  17,1890 $14,752.00 

October  7, 1890 14,800.00 

July  10, 1891 10,338.00 

July  21, 1892 11,83L48 

June  27, 1893 1,300.00 

July  22,1893 12,253.82 

Total 137,798.30 


August  3, 1885 $5,865.00 

July  10,1886 12,015.00 

January  28, 1887 6,700.00 

July  1,1887 12,355.00 

February  25, 1888 3,500.00 

July  11,1888 18,015.00 

August  20,  1889 12.073.00 

May  14,1890 2,000.00 

At  the  close  of  the  last  fiscal  year  the  dam  was  up,  having  been 
raised  June  13,  1893^   The  maneuvers  during  the  year  were  as  follows: 

Dam  lowered  November  30, 1893. 
Dam  raised  May  14, 1894. 
Dam  lowered  May  18, 1894. 
Dam  raised  Juue  15, 1894. 

The  dam  was  thus  raised  and  lowered  twice  and  was  up  one  hun- 
dred and  seventy-two  days.    At  the  close  of  the  year  the  dam  was  up. 

The  lock  has  been  in  working  order  throughout  the  year.  New 
chain  fastening  timbers  were  put  in  the  gates  and  supplied  with  cast- 
iron  caps  to  prevent  wear  of  the  timber.  As  these  gates  are  now 
some  10  years  old  they  will  soon  require  renewal.  It  is  proposed  to 
embody  in  the  new  gates  certain  improvements  which  experience  witli 
the  present  ones  shows  would  be  advantageous.  The  present  maneu- 
vering boat,  which  is  built  of  Avood,  also  needs  replacing  by  one  of 
improved  design  and  with  more  powerful  machinery.  New  and 
improved  screens  were  placed  over  the  bear  trap  admission  valves. 

The  house  on  Davis  Island  used  for  quarters  for  the  dam-tenders  hav- 
ing become  extremely  drlapidated  and  unfit  for  the  purpose,  a  new  house 
was  erected  during  the  year  and  minor  repairs  made  to  other  buildings. 
Also  a  new  tool  and  store  hoase  was  erected  on  Davis  Island. 

The  Back  Eiver  Dam  was  repaired  and  placed  in  good  condition 
throughout. 

The  lower  guiding  crib  to  the  lock  was  repaired  where  it  had  been 
damaged  by  ice,  and  a  cap  of  angle  iron  put  on  to  prevent  future  dam- 
age. Several  bins  of  the  crib  have  been  filled  with  stone.  As  an 
experiment,  the  six  bins  at  the  upper  end  have  been  surfaced  with  a 
natural  cement  concrete  and  have  stood  the  weather  very  well. 

OPKRATIOXS   DIKING  THE   FISCAL  YEAK. 


[Extract  fro:n  report  of  Mrf  William  Martin.] 


Lock. — The  lock  lias  been  in  satisfactory  workinpj  order  throughout  the  year.  No 
repairs  were  required,  except  to  the  chain  fastenings  on  the  lock  gates.  These  fas- 
teuiuga  are  large  timbers  to  which  are  attached  tug  links  to  take  the  shock  from  the 
engines.  The  new  timbers  have  been  supplied  with  a  cast-iron  capon  the  outer  end, 
which  permits  the  chain  to  slip  around  in  response  to  the  action  of  tlio  tug  links. 
The  lock  gates,  which  are  built  of  pine  timber,  are  now  10  years  old,  having  been 
built  about  one  year  before  being  put  into  actual  use.  Experience  has  brought  out 
defects  in  the  construction  of  these  gates  tliat  are  great  drawbacks  to  their  free  oper- 
ation. The  principal  defect  I  might  mention  is  the  lateral  sliding  action  of  the  gate 
on  its  wheels.  This  action  produces  such  a  great  strain  on  the  lower  structure  of  the 
gate  that  it  is  rapidly  destroying  it.    The  upper  members  of  the  gates  are  becoming 
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very  soft  aud  iu  many  places  quite  rotten.  There  has  been  extensive  repairs  made 
to  the  gates  at  various  times,  but  I  am  of  the  opinion  that  the  only  proper  thing  to 
dais  tho  complete  renewal  of  the  gate  built,  by  one  with  improvements  our  eiperi- 
euce  has  suggested.  Some  steps  should  be  taken  toward  having  new  gates  ready,  as 
the  failure  of  tho  present  ones  might  occur  at  any  timo. 

Hack  River  Dam. — This  structure  is  475  feet  long.  During  tho  year  it  has  received 
a  general  repairing,  consisting  of  a  renewal  of  about  two-thirds  of  the  lower  slope 
and  apron,  and  G  feet  of  the  upper  slope.  This  places  tho  dam  in  good  conditioa, 
aud  I  do  not  anticipate  any  further  repairs  necessary  for  some  years. 

Lower  ff  aiding  crib, — Tho  top  outer  timber  of  the  new  portion  of  the  lower  guiding 
crib  was  badly  cut  away  by  the  ice;  this  has  been  capped  with  angle  iron  as  a  pro- 
tection. Several  bins  have  been  partially  filled  with  stone.  The  six  bius  at  the 
upper  end  of  tho  crib  were  surfaced  with  concrete  made  from  natural  cement  as  au 
experiment.  They  have  stood  the  weather  exceedingly  well,  and  I  believe  if  the 
top  surfaco  were  made  with  Portland  cement  it  would  be  a  good  plan  to  adopt  in 
tho  case  of  similar  cribs. 

Aiming  ftrr  lock -keeper*  8  house, — Drawings  for  a  wrought-iron  awning  to  take  the 
place  of  the  upper  porch  of  the  lock-keeper's  house  were  prepared  last  year.  The 
work  was  commenced  July  1  and  finished  August  3, 1893,  by  Messrs.  Riter  &  Con- 
ley,  of  Pittsburg,  Pa. 

Tool  house. — A  tool  house  and  winch  shed,  20  by  50  feet,  has  been  built  on  Davis 
Island  for  the  storage  of  Government  property.  The  building  can  also  be  uscil  as  a 
workshop.  It  is  located  on  tho  lino  of  the  dam  near  the  bank,  and  is  elevated  aboat 
5  feet  above  the  ground,  out  of  reach  of  all  except  extraordinary'  Hoods.  A  track  is 
constructed  beneath  the  building  where  the  wicket  and  service  bridge  winches  are 
kept  when  the  dam  is  down,  and  their  use  is  not  required.  The  upstream  posts  are 
sunk  to  a  depth  of  5  feet,  on  tho  bottom  of  which  are  secured  largo  cast-iron  disks, 
to  serve  as  an  anchor  in  case  of  tho  building  being  submerged  by  a  very  high  flood. 

Quarters  on  Davis  Island. — During  the  year  a  frame  house  of  8  rooms,  designed 
after  the  "  half  colonial "  stylo  of  architecture,  was  erected  on  Davis  Island.  Tho 
building  is  intended  ns  a  residence  for  the  dam-tender  and  his  assistant  dam-tendere. 
Tho  old  quarters  were  torn  down. 

Buildings, — Tho  outside  of  the  lock-keeper*s  house  has  been  renovated  by  a  coat  of 
light  olive-green  paint ;  tho  windows,  doors,  and  cornices  were  painted  a  dark  green. 
All  the  other  buildings,  both  on  the  lock  and  island  side  of  the  river,  are  painted  the 
same  colors. 

Natural  gas — Natural  gas  is  still  used  as  light  and  fuel,  and  is  received  at  the 
same  rates  and  fron*  tho  same  company  as  heretofore,  viz,  the  Bellevue  and  Glcnfield 
Natural  Ga-s  Company,  at  $350  per  annum. 

Repair  of  Bear  Trap  Pier. — The  north  pier  of  tho  Bear  Trap  chute  wa,s  injarcd  by 
the  steamer  Return.  Tho  matter  was  referred  to  in  the  last  Annual  Kcport.  The 
owners  of  the  boat  have  paid  the  expenses  of  making  the  repairs. 

Movable  dam. — No  injury  or  accident  has  occurred  to  the  Chanoine  or  Bear  Trap 
Dam.  The  screens  on  tho  Bear  Trap  admission  valves,  which  were  of  ^-inch  roand 
iron,  having  a  square  mesh  of  1^  inches,  were  in  bad  condition  and  requited  renewal. 
They  were  replaced  by  screens  with  vertical  bars  ^  by  1^  inches;  this  form  makes  it 
easy  to  keep  tho  screen  clean  of  matter  which  is  drawn  against  it,  closing  the  water 
])assnge.  Ihese  screens  are  examined  every  morning,  and  any  accumulation  of 
d6bris  is  cleared  off,  giving  the  valves  the  full  water  area. 

Maneuvering  boat. — The  maneuvering  boat  is  a  wooden  one,  and  has  now  been  in 
service  eight  years,  and  is  in  a  very  advanced  stage  of  decay.  When  tho  boat  ww 
built  our  experience  waslimited,  audit  is  lacking  in  many  points  of  ad  vantage  which 
experience  has  brought  out.  The  engine  on  the  boat  for  maneuvering  the  darn  is 
too  small,  and  should  be  replaced  by  one  having  a  large  increase  of  power. 

Operation  of  dam. — The  dam  was  up  on  July  1,  1893,  and  yftis  maneuvered  during 
the  year  on  tho  following  dates:  Lowered  November  30,  1893,  and  May  18,1894; 
raised  May  14  aud  June  15,  1894. 
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(ion  in  days  of  the  various  stages  of  water  in  the  Ohio  River  at  the  Davis  Island  Dam 
from  October  7,  1885,  to  the  close  of  the  fiscal  yeflr,  June  30, 1894, 
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Detailed  statement  of  cipcnaea  incurred  at  the  Davis  Island  Dam,  Ohio  Biver,  during  Ike 

fiscal  year  ending  June  SO,  1894, 


Month. 


1893. 

July 

All^llQ^ 

S«)ptember. 

October 

November  . 
December.. 

1804. 

January  . . . 
February .. 

March 

April 

May 

June 

Total 


Operating  expenses. 


Sala- 
ries. 


$803.33 
015.00 
680.00 
495.00 
700.00 
600.00 


710.00 
560.00 
738.  iiS 
617.66 
706.00 
506.00 


Sup- 
plies. 


Miscel 
Inneons 

ex- 
penses 


$30.22 
20.17 
20.16 
49.82 
33.52 
29.16 


40.44 
113.65 
32.32 
35.01 
40.87 
31.07 


7,830.321  504.31 


$04.20 

130.00 

108.77 

80.73 

83.34 

20.26 


25.05 
32.04 
07.55 
22.40 
53.03 
80.00 


Total. 


Maintenance  and  repair. 


Labor. 


$1, 026. 75 
781. 07 
817.03 
025.55 
816. 86 
658.42 


784.40 
700.  CO 
868.20 
075.07 
700.00 
617.07 


844.17 


9,178.80 


$400.00 

73.34 

227.00 


118. 16 
117.04 


Mate- 
rial. 


32.40 

182.72 

37.00 


$163. 61 
159.60 
108.00 
954.08 
140.  U 
33.83 


54.00 


307.86 
32.10 
25.00 

665.54 


1,193.66,2,636.04 


Plant. 


Purchase 

and 

repair. 


$181. 94 

271.20 

124.35 

7.03 

.•>.55 

21.87 


Hire. 


$35.00 
3.00 


63.  80* 


Total. 


Grand 
total 


$751.55 
504. 14! 
549. 35| 
962.911 
209.15' 
175.74 


SI. 
!  63. 
!  307. 
!  64. 
'  208. 
002. 


00 
80| 

86' 
59' 
71 ! 
54 


$1,77&» 
I,3BS.21 
1,317.  a 
],5«L4I 

i.mii 

»ilf 


B3g.4S 
770. » 

i.n&oi 

7M.SI 
1,008.41 
1,21S.C1 


678.04     38.00  4,544.341  13,7S.U 


I 


COMMERCIAL    STATISTICS. 


Commercial  report  for  calendar  year  ending  December  SI,  1893. 


Vessels. 


Ascending. 


j  Descending. 

Through  lock.  I  Through  pass.     Through  lock.   I     Through  pass. 


Packets 
Tow  boats 
Model  barge.*^ 
Conl  boats 
Bar  lies 
Fists 
KnftH 
Miscellaneous 


Tonjt. 
3,215 

1,260 

10,642 

103, 413 

41.411 

4,623 


No.   I 
247  I 
1,064  I 
52  I 
1,166 
2.837 
1.136 
05  j 
87  ! 


Ton*. 
29,673 


ToUl 
freight 


Tom. 
6B,<nS 


38,112 

1,220,848 

1. 122, 130 

223,415 

233,432 


40,412 

1,231.490 

1,237.4« 

277.911 

240. 0» 


Total 1,084 


53,157     1,061 


164,  504     0, 654       2. 869. 610        3, 096.437 


D  D  4. 

MOVABLK    DAM   IN    OHIO   RIVER    BELOW   MOUTH    OF    BEAVER  RIVER, 

PENNSYLVANIA. 

The  first  appropriation  for  the  work  was  made  September  19, 1890 
($250,000),  and  by  the  river  and  harbor  act  of  July  13,  1892,  an  addi 
tioual  amount  of  $100,000  was  appropriated. 

This  dam,  which  is  located  30  miles  below  Pittsburg,  Pa,,  will  be  the 
sixth  in  the  series  of  movsible  dams  for  improving  the  Ohio  River  by 
slack-water  navigation.  Davis  Island  Dam,  located  4J  miles  below 
Pittsburg,  and  which  has  been  in  successful  operation  since  October, 
1885,  is  the  first  of  the  series. 

Active  work  of  construction  of  the  lock  at  this  dam  was  resumed  July 
1,  1803,  and  continued  until  December  1),  when  work  for  the  season  vas 
suspended. 
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The  following  is  a  summary  of  the  work  accomplished: 

Excavation  made cubic  yards. .  12, 214. 7 

Concrete  laid do 8,936.1 

Ashlar  masonry  laid do 3,059.8 

Rnbble  mnsoniy  laid do 2,387.4 

Brick  masonry  laid do 152. 3 

Concrete  backing  laid do 1, 403 

Ironwork  put  in  place pounds . .  201, 187 

Piling  driven linear  feet..  702 

The  execution  of  this  work  completed  about  80  per  cent  of  the  work 
of  construction  required  for  the  river  wall,  drift  chute,  gate  recesses 
and  foundations,  and  about  34  per  cent  of  that  required  for  the  land 
wall. 

Borings  were  made  in  August,  1893,  on  the  site  of  the  dam  across 
the  entire  width  of  river,  to  determine  the  character  of  the  foundations. 
A  bed  of  gravel  from  30  to  40  feet  in  thickness  was  found  to  extend 
across  the  whole  river. 

The  cofferdam  has  suffered  but  very  little  during  the  past  year.  The 
protecting  cribs,  which  were  injured  somewhat  in  the  spring  freshets 
of  1893,  have  been  repaired,  raised  in  height  2 '  feet,  and  otherwise 

strengthene4* 

This  work  has  been  under  the  immediate  supervision  of  Mr.  William 
Martin,  assistant  engineer. 

OPEllATIONS  DURING  FISCAL  YEAR. 

[Extract  from  rex>ort  of  Mr.  William  Martin.] 

At  the  beginning  of  the  fiscal  year  work  wsts  progressing  satisfactorily :  our  plant 
^waB  in  good  condition,  and  tho  machinery — i.  o.,  pumps,  derricks,  traveling  crane, 
concrete  mixer,  etc. — working  well. 

The  work  projected  for  the  season  was  the  construction,  so  far  as  possible,  of  the 
lock  walls,  gate  foundations  and  recesses,  and  the  drift  chute. 

On  July  1, 1893, 195  men  were  employed  on  the  work,  and  as  the  season  advanced 
this  number  was  increased  to  325  men  on  August  21.  This  was  the  largest  number 
of  men  employed  at  one  time  during  the  year. 

The  months  of  July,  August,  September,  October,  and  November  were  generally 
favorable  for  work.  The  river  remained  low,  and  nothing  occurred  during  these 
live  months  to  seriously  interfere  with  the  worl^.  December  set  in  cold  and  rainy, 
and  the  work  progressed  slowly.  As  fast  as  the  work  could  be  made  safe  and  secure 
for  the  winter  tho  force  was  reduced,  and  on  December  9  the  pumps  were  stopped 
and  removed  to  a  place  of  safet^^,  and  all  work  of  construction  ceased. 

The  following  is  a  summary  of  work  done  during  the  year  in  permanent  struc- 
tures : 

River  wall  of  lock : 

Concrete  foundation cubic  yards . .  3, 840 

Piling  to  protect  foundation linear  feet . .  702 

Masonry,  ashlar . . .  .• cubic  yards. .  2, 687 

Masonry,  concrete  backing do 1,058 

Ciist-iron  valves  and  chambers  (30  sots) pounds . .  149,  306 

This  work  cost  $68,971.70,  divided  as  follows:  Labor,  $26,518.07;  material, 
$42,453.63. 

Land  w.iU  of  lock : 

Excavation cubic  yards..  1,975.7 

Concrete  foundation do frt2. 5 

Masonry,  ashlar do 372.8 

Masonry,  concrete  backing do 345 

This  work  cost  $9,126.53,  divided  as  follows:    Labor, $4,111.34 ;  material,  $5,015.11'. 

Gate  foundations: 

Excavation t cubic  yards . .  4,  379 

Concrete do 4,  353. 5 

Iron  bolt«  and  disks  (226) pounds. .  51, 881 

This  work  cost  $17,695.51,  divided  as  follows:  Labor, $8,236.07 •,  u\\wl«t\^V^,Vv><5kAV. 
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Gate  recesses : 

Excavation,  rock cubic  yards. .  2, 000 

Excavatiou,  earth do 2, 500 

Masonry,  rubble do 2,:J87.4 

This  work  cost  $20,960.29,  divided  as  follows :  Labor,  $12,155.06 ;  material,  $8,805.23. 

Drift  chute : 

Excavation cubic  yards. .  1, 360 

Concrete  foundation  and  backing do 100. 1 

Brick  masonry do 152. 3 

This  work  cost  $5,400.27,  divided  as  follows:  Labor, $4,290.52;   material, $1,100.75. 

Contract  for  stone. — Wilson  Bros.  &  Co.,  of  £11  wood  City,  Pa.,  the  contractors  for 
all  classes  of  stone,  whose  contract  is  dated  November  21,  1892,  began  the  delivery 
of  dimension  stone  July  24,  1893,  and  continued  to  supply  the  work  with  the  varioas 
classes  as  demanded.  The  broken  stone  were  supplied  to  the  work  in  large  or  one- 
man  size,  and  crushed  at  the  work,  the  contractors  having  their  crusher  erected  on 
the  power-house  foundation,  being  a  convenient  place  for  conveying  the  crushed 
stone  to  the  concrete  mixer.  There  has  been  delivered  at  the  work  7&  cubic  yards 
of  special,  2,675.2  cubic  yards  ashlar,  2,122  cubic  yards  of  large  rubble,  and  4,829.4 
cubic  yards  of  broken  stone.  At  the  quarries,  ready  for  delivery,  there  is  250  cabic 
yards  special  for  coping  and  500  cubic  yards  of  ashlar. 

By  provisions  of  the  contract  the  plain  ashlar  is  cut  at  the  quarry ;  all  other  forms 
are  classed  special,  and  afo  delivered  at  the  work  in  the  rough  and  cut  by  the  Uuited 
States.  The  stone  is  delivered  by  rail  on  a  siding  within  reach  of  the  yard  derrick 
by  which  it  is  unloaded.  The  special  stone  is  distributed  to  the  cutters  within  the 
radius  of  the  derrick.  All  the  plain  ashlar  is  loaded  by  the  derrick  onto  agraTity 
incline  car  and  ruu  into  the  lock  chamber,  where  it  is  unloaded  by  the  traveling 
derrick  and  distributed  to  the  proper  locality. 

Cement. — The  principal  brands  of  cement  used  are  the  Cumberland  and  Potomac 
and  the  Hoffman- Rosendale.  The  supply  is  received  by  rail  and  stored  in  a  shed 
built  adjacent  to  the  railroad  siding,  and  convenient  for  delivery  to  the  concrete 
mixer  and  to  the  masons  on  the  lock  walls.  The  color  and  shade  of  each  brand  is 
taken  account  of,  not  for  any  purpose  of  testing,  but  for  comparison  with  brands  of 
other  colors.  The  color  of  the  Cumberland  and  Potomac  is  a  'Might  cream,"  while 
that  of  the  Hoffman-Rosendale  is  a  '*  mouse  color.'' 

About  fifteen  samples  from  each  car  of  cement  received  were  tested;  if  any  cod- 
siderablo  variation  below  the  standard  required  was  noted,  the  shipper  was  imme- 
diately notified.  All  the  cement  of  the  brands  noted  was  very  uniform  in  fineness 
and  strength. 

Drift  chute. — The  drift  chute  connecting  with  the  rear  of  the  upper  gate  recess  is 
designed  to  carry  off  to  the  lower  pool  all  floating  driftwood  and  d^Sbris  whicU  col- 
lects in  the  gate  recesses  and  prevents  the  free  operation  of  the  gate.  This  part  of 
the  work  is  finished  to  within  a  feW  feet  of  each  gat-e  recess,  lacking  at  the  upper 
gate  the  connection  of  21  feet  to  be  completed.  At  the  lower  gate  it  is  necessary  to 
build  219  feet  to  extend  it  to  a  point  in  the  lower  guiding  crib,  a  distance  of  112  feet 
below  the  lower  lock  gate. 

Excavation  and  foundations. — Excavations  were  made  for  the  land  wall,  gate 
recesses,  and  gate  foundations.  In  the  lower  depths  of  all  these  a  kind  of  snale 
rock  was  encountered,  which  seemed  to  become  more  solid  the  deeper  the  excavation. 

Exposure  to  the  elements  seemed  to  have  a  very  marked  disintegrating  action  upon 
the  rock,  especially  upon  the  superficial  strata,  so  that  considerable  depth  of  exca- 
vatiou had  to  be  made  into  the  rock  to  reach  a  satisfactory  foundation. 

Considerable  difficulty  was  experienced  in  driving  the  sheet  piling  for  thefound*- 
tiou  of  the  river  wall  of  the  lock.  The  nature  of  the  strata  into  which  the  piling 
was  driven  continued  substantially  the  same  throughout  the  whole  length  of  the 
lock,  consisting  principally  of  large  bowlders  and  compact  gravel. 

Borings. — Borings  were  made  during  the  month  of  August  on  the  site  of  the  dam 
across  the  entire  width  of  the  river  to  determine  the  character  of  the  foundation. 


Throughout  the  whole  length  of  the  dam,  reaching  from  the  lock  to  the  . . 
shore,  there  is  a  bed  of  30  leet  of  gravel,  increasing  to  a  thickness  of  40  feet  on  the 
south  side  of  the  river.  On  the  north  siae,  adjoining  the  lock,  this  gravel  overliesa 
dark-colored  shale,  and  at  a  few  of  the  borings  is  intercepted  by  a  layer  of  sand,  from 
3  to  6  feet  in  thickness,  lying  between  the  gravel  and  the  shale.  On  the  south  side 
a  layer  of  clay  about  2  feet  thick  was  noted,  intercepting  the  gravel  at  a  distanceoi 
from  36  to  39  feet  below  the  surface. 

Cofferdam.— T\i&  cofferdam,  which  was  built  in  the  fall  of  1892,  is  still  in  apparent 

good  condition,  having  auffeied  very  little  damage  from  ice  and  fiood,  yet,  the  lumber 

being  chiefty  of  bemVock,  tViete*  iwc^  ftv\^«iiQ.«^  ^X.  <^fc<5,^Y  which,  though  not  serionsat 

present,  might  \u  t\\e  cowiae  ol  a.  %\vot\.  Wm^  ^«s^v\>^  \w\»  ^^r^  ^vi«b  defect 

The  protecting  cxVbs,  w\i\c\i  or^i  (i<i«v^\ift^\»  ^<i^\vs:^\Js^^  ^^'S&«t^^i5a.^'^\^^^^.si^^'^^^\^ 
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ioe  and  drift  which  pass  down  with  the  floods,  suffered  cousiderabJo  duma^ 
he  spring  freshets  of  1893.    They  have  been  rebnilt,  and  an  addition  of  2  feet 

0  their  height;  they  have  also  been  sheeted  and  more  securely  anchored,  and 
hese  additional  repairs  have  stood  the  floods  of  the  season  just  past  without 
ipa  of  damage. 

ptn^  plant, — The  pumping  plant  remains  the  same  as  la«t  year,  viz:   One 

1  and  one  12-inch  vertical  centrifugal  pnrap  driven  from  a  14  by  16  inch  hor- 
1  engine.  When  pumping  out  the  inclosure  after  a  flood,  both  pumps  are 
after  the  inclosure  has  been  unwatered,  one  pump  is  sufficient. 

vght-iron  and  steel  derricks, — Believing  that  a  change  in  the  type  of  derricks 
>nly  used  ou  works  of  this  character  would  be  advantageous  and  economical, 
^ned  a  derrick  composed  of  wroughieiron  pipe,  with  fittings  of  cast  steel.  The 
md  boom  are  trussed  with  wrought-iron  rods,  making  them  perfectly  rigid, 
rpe  of  derrick  has  the  advantage  that  the  steel  fittings  can  be  used  for  a  der- 
'any  height  of  mast  or  length  of  boom,  possesses  lightness,  and  is  not  subject 
xy  and  rot,  as  wooden  derricks  are.  Four  of  this  typo  of  derrick  were  usea  on 
)rk  during  the  last  seasion  and  ^ave  highly  satisfactory  results.  The  cost 
ot  exceed  that  of  a  wooden  one,  while  its  durability  is  without  limit. 
'cling  crane. — All  the  matorial  excavated  from  the  foundations  of  the  lock  walls 
e  stone,  saifd,  and  other  materials  entering  into  the  construction  of  the  lock 
lautlled  by  a  traveling  crane  running  on  a  track  of  16-foot  gauge,  laid  in  the 
linmber  the  entire  length  of  the  cofl'erdam  inclosure^  and  parallel  to  the  axis  of 
!k.  This  machine  is  of  large  capacity,  capable  of  handling  from  8  to  10  tons  at 
a  radius  of  50  feet.  In  the  items  of  time  and  labor  the  machine  has  saved  to 
tvcmment  several  times  its  cost. 

e  work. — In  addition  to  the  routine  oflice  work  the  following  special  work  has 
lone : 

records  of  time  on  the  various  classes  of  work  were  kept  with  a  view  to  deter- 
he  actual  cost  of  construction.  The  accounts  are  all  reduced  to  a  form  that  will 
nable  as  a  basis  of  cost  for  work  of  a  similar  character. 

vings  of  the  completed  work  showing  its  present  condition,  plans  for  the  cop- 
d  specinl  stones  for  use  at  the  quarries  and  for  the  stonecutters  on  the  work, 
of  the  changes  made  in  the  gate  recess  walls,  omitting  the  lock  filling  and  dis- 
Dg  valves  and  placing  them  in  the  river  lock  wall,  also  of  the  flushing  con- 
and  many  other  drawings  of  detail  have  been  made. 

Money  statement 

,  1893,  balance  unexpended $252, 850, 45 

:0,  1894,  amount  expended  during  fiscal  year 173, 706. 01 

« 

,  1894,  balance  unexpended 79, 144. 44 

,  1894,  outstanding  liabilities $2,299.83 

,  1894,  amount  covered  by  uncompleted  contract-s 32, 145.  28 

34,445.11 

,  1894,  balance  available 44,699.33 

unt  f  estimated)  required  for  completion  of  existing  project 550, 000. 00 

unttnat  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1896.  200, 000. 00 
uitted  in  compliance  with  requirements  of  sections  2  of  river  and 
rbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Commercial  report  for  calendar  year  ending  December  31,  1893. 


Vesaels. 


( 

its 

»argee. 
ats.... 


otal 


Ascciuliug. 


Niunljer. 


310 
863 

58 
876 

580 
780 


3,476 


Freight. 


Tons. 


1,500 
12, 075 


47,955 


Descending. 


Nnnibor. 


317 

860 

54 

1,106 

3.108 

1,050 

59 


Freight. 

Tom. 
34, 175 


51,300 

995,400 

1,053.456 

159,600 

177,000 


6,554  I      a,<«Q,Qa.V 


Ej^a  94 118 
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DD5. 

ICE  HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO. 

The  following  is  a  statement  of  the  amoaut  and  date  of  all  appropri- 
ations for  the  work: 

March  3, 1879 $30,000 

Jnnoli.1880 saftO 

March  3, 1881 30.000 

August  2, 1882 - : 40,000 

July  5, 1884 50,000 

August  5, 1886 37,500 

Auguatll,  1888 60,000 

September  19, 1890 30,000 

Total 327,500 

The  ice  harbor  is  the  lower  pool  of  the  Mnskinguin  Biver,  which  Las 
been  created  by  the  slack- water  dam  at  Marietta,  and  the  object  of  the 
work  under  consideration  is  to  build  a  passway  through  this  dam  of 
such  size  as  will  permit  Ohio  Eiver  packet^s  and  coal  fleets  to  take 
refuge  from  ice  in  this  i)ool.  The  passway  in  question  consists  of  a 
large  lock,  which,  owing  to  the  local  conditions  controlling  the  only 
available  site,  was  built  with  independent  axes  of  entrance  and  exit, 
the  angle  between  these  axes  being  ll^  15'.  This  construction  involved 
the  necessity  of  widening  the  lock  chamber  at  both  ends  so  as  to  per- 
mit boats  to  change  direction  while  in  the  lock.  The  plan  of  the  loek 
chamber  is  therefore  somewhat  like  an  hourglass,  the  lock  being 
narrowest  in  the  middle.  The  maximum  rectangle  which  can  be  passed 
through  the  lock  has  a  length  of  365  feet  and  a  width  of  50  feet  The 
work  has  been  in  progress  since  1880,  but  has  been  kept  back  by  inade- 
quate appropriations  and  the  occasional  absence  of  any  appropriation. 
The  lock  is  now  nearly  finished  and  is  in  use,  but  requires  some  addi- 
tional work  in  providing  machinery  for  pperating  the  gates  and  finish- 
ing a  small  amount  of  masonry.  Middle  gates  should  be  provided  for 
more  rapid  operating  in  passing  the  boats  that  use  the  lock  most  A 
lockkecper's  dwelling  should  be  built,  and  the  grounds  about  thelock^ 
which  belong  to  the  city  of  Marietta  and  have  been  used  by  the  United 
States  for  a  number  of  yearh  without  cost,  should  be  placed  in  present- 
able order,  all  of  which  will  cost  about  $10,000.  In  the  last  annual  report 
is  shown  the  necessity  for  the  appropriation  of  this  amount  ($101,090)  io 
order  to  place  the  lock  in  good  condition.  Its  appropriation  is  therefore 
again  res]>ectfttlly  recommended. 

There  being  but  a  few  dollars  available,  no  work  has  been  done  during 
the  year. 

The  question  relating  to  the  changing  of  the  bridge  belonging  to  the 
Baltimore  and  Ohio  Southwestern  Bailroad  Gom|>any  should  be  ti- 
tled in  some  way,  in  order  that  the  l^ik  might  be  eut'ered  by  tbe  (Mm 
RivOT  boats  and  the  pool  above  utilized  as  an  ice  harbor,  in  accord- 
ance with  the  purpose  for  which  the  lock  was  built.  The  bridge  as  it 
now  stands,  crossing  the  Muskingum  River  just  brfow  the  lock,  b«8  a 
draw  on  the  side  of  the  river  opposite  to  the  lock,  the  side  where  tbe 
old  lock  was  located.  I'he  railroad  company  have  declined  to  place  a 
second  draw  in  their  bridge  for  passage  into  the  new  lock,  arguing  that 
it  should  be  done  by  the  United  States,  on  account  of  the  United 
States  having  changed  the  channel  way  from  the  side  of  the  rivff 
where  they  had  \>Tovk\ed  a  draw.  In  the  river  and  harbor  bill  now 
pending  a  pTov\s\oTv\va^\>^evv\\\&^T\.^^\w3^axsk%t»  the  settlement  of  this 
matter. 
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mmercial  statistics  are  attached  to  the  report  for  operating  aud 
of  locks  aud  dams  on  the  Muskingum  Biver. 

OPERATIONS   FOn  THE   FISCAL  YEAll. 

[  Kxtmct  from  reiiort  of  Mr.  Edmund  Moeser.] 

appropriation  of  September  19, 1890,  being  practically  exhansted,  there  were 
penditures  for  constraction  dnring  the  year.  The  lock,  though  incomplete, 
eeu  saccessfnlly  operated  daring  the  year;  it  will,  however,  not  be  available 
io  River  packets  and  coal  fleets  seeking  refnge  from  ice  in  the  lower  pool  of  the 
ingum  River  nntil  a  draw  is  placed  in  the  railroad  bridge  just  below  it. 


J 


Money  statement. 


L,  1893,  balance  nnexpended -. .  $40. 68 

10, 1894,  amount  expended  during  fiscal  year 10. 00 

.,  1894 .  balance  unexpended 30. 68 

>nnt  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

)unt  that  can  ho  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  10, 000. 00 
mitted  iu  compliauce  with  requirements  of  sections  2  of  river  and 
irbor  acts  of  1866  aud  1867  4uid  of  sundry  civil  act  of  March  3, 1893. 


D  D  6. 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO. 
LOCKS   AT   ZANESVILLK   AND   TAYLORSVILLE. 

e  lock  at  Taylorsville  is  no\f  practically  completed,with  the  excep- 
of  machinery  for  operating  the  gates,  but  this  lock  can  not  be 
I  available  until  a  draw  is  placed  in  the  county  bridge  just  below 
The  commissioners  of  Muskingum  County,  to  whom  the  bridge 
igs,  were  ordered  to  change  it,  but  thus  ffir  have  not  done  so.  A 
ision  has  been  inserted  in  the  pending  river  and  harbor  bill  look- 
o  a  settlement  of  this  matter. 

ith  regard  to  the  reconstruction  of  the  lock  at  Zanesville,  drawings 
been  made  of  a  proposed  plan  of  reconstruction  and  estimates  of 
made,  but  are  held  for  further  consideration.  The  existing  locks 
)e  kept  in  operation  for  some  time  yet  without  costly  repairs, 
is  work  has  been  under  the  immediate  supervision  of  Mr.  Edmund 
;er,  assistant  engineer. 

OPKUATIONS   KOIl   THE   FISCAL   YKJLK. 

[Extract  fram  re{wrt  of  Mr.  Ednraml  Moeaer.] 

9  ivork  is  carried  on  under  the  opproxiriation  of  August  11, 1888,  for  tho  con- 
ifin  of  a  lock  at  Taylorsvillo  and  the  i^construction  of  tho  lock  at  Zanesville, 

re  was  uo  work  of  construction  in  operation  under  this  appropriation  during 

uir. 

the  new  lock  at  Taylorsville  can  not-  he'  used  nntil  a  draw  is  placed  in  the 

rsville  and  Dancons  Falls  bridge,  it  was  thought  nnadvisable  to  make  gat^ 

ting  machines  or  build  a  guiding  crib  Above  the  look,  the  work  yet  to  bo  done 

aplete  it,  nntil  they  are  needed  lor  use. 

Ian  was  prepared  showing  in  detail  the  proposed  work  under  that  part  uf  the 

priation  relating  to  the  reconstruction  oi  the  lock  at  Zanesville. 

uuercial  statistics  are  attached  to  the  report  for  operating  and  care  of  locks 

ams  on  Mnakiugum  River. 

Money  utatenient, 

L  1893,  balance  nnexpended  .,.* ^V^^I^A.^ 

1, 1894,  hulance  nnexpended 'S!i,'V5A.W, 
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D  D  7. 

OPERATING    AND   CARE   OF  LOCKS  AND   DAMS  ON   MUSKINGUM  RIVEK, 

OHIO. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations and  allotments  tor  this  work: 

AngUBt  5,  1886  (appropriated) $20, 000.00 

July  21, 1887  (allotted) 190,000.00 

AuffUBt  13, 1888  (allotted) 177,623.00 

July  1, 1889  (sillotted) 232,080.00 

July  19, 1890  (allotted) 195,6©.00 

May  28,  1891  (allotted) 20.000.00 

Juiv8,  1891  (allotted) 155,200.00 

November  9,  1891  (allotted) 39,980.00 

November  24,  1891  (allotted) 1,200.00 

December  9,  1891  (allotted) 1,200.00 

January  5,  1892  (allotted) 13,241.54 

Aujrust  3, 1892  (allotted) 42,9U».47 

July22,l893  (allotted^ 52,745.36 

Total 1,140.854.37 

As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks 
were  built  on  the  Muskingum  River,  furnishing  continuous  navigation 
for  91  miles  from  the  Ohio  River  at  Marietta  to  Dresden,  where  a  con- 
nection was  made  with  the  Ohio  Canal  near  its  middle  i>oint,  tbis  canal 
extending  from  the  Ohio  River  at  Portsmouth  to  Lake  Erie  at  Cleve- 
land. According  to  old  reports  from  the  State  board  of  public  works, 
the  locks  were  built  with  a  length  between  hollow  quoins  of  180  feet 
and  a  clear  width  of  3G  feet,  except  tUb  upper  lock  between  Zanesville 
and  Dresden,  which  had  a  length  of  120  feet  and  a  clear  width  of  22 
feet.  The  lifts  as  reported  varied  from  8  feet  10  inches  to  12  feet  1 
inch,  but  measurements  made  since  the  United  States  took  charge  sbov 
that  none  of  the  above  dimensions  were  strictly  accurate.  The  work 
cost  the  State  of  Ohio  about  $1,500,000.  The  lock  and  dam  above 
Zanesville  is  now  in  a  state  of  ruin,  but  the  75  miles  of  slack  water 
between  the  Ohio  River  and  Zanesville  have  always  been  maintained; 
on  this  piece  of  river  there  are  10  dams,  11  locks,  and  5  lateral  canals 
with  a  total  length  of  3§  miles. 

The  locks  and  dams  were  about  worn  out  when  they  passed  into  the 
hands  of  the  United  States,  in  April,  1887,  and  a  general  reconstruction 
was  unavoidable.    This  work  was  very  greatly  retarded  and  cost  of 
reconstruction  much  increased  by  the  extraordinary  rainfalls  during 
the  progress  of  the  work  in  1890.    As  stated  in  report  of  last  year,  the 
floods  of  1893  did  a  great  deal  of  damage  to  the  older  portions  of  the 
structures,  necessitating  the  rebuilding  of  110  feet  of  Dam  No.  2,  at 
Devols,  and  103  feet  and  abutment  at  Dam  Ko.  6,  Stockport,  and  exten- 
sive repairs  to  Dam  No.  9,  at  Taylorsville,  and  No.  10,  at  Zanesville. 
To  prevent  further  washing  of  the  banks  and  repair  damage  already 
done,  spur  dikes  were  constructed  at  Dams  Nos.  2,  4,  5,  6,  7,  and  8.    In 
some  places,  also,  stone  revetments  were  laid.    The  effect  of  the  dikes 
has  already  been  very  beneficial.     Good  navigable  depth  has  been 
maintained,  and  during  the  past  season  the  works  have  sulf'ered  but 
little,  if  any,  damage.    There  was  no  interruption  to  navigation  by 
failure  of  any  of  the  structures.    During  the  winter,  ice  in  the  canals 
caused  a  few  days'  suspension.     All  the  rexmirs  contemplated  for  the 
ycai-  were  completed  and  incidental  repairs  made  as  required.    From 
tinu»  to  time  it  will  be  necessary,  in  the  near  future,  to  repair  or  replace 
certain  portions  of  the  old  work,  especially  dams,  as  they  become  dtfi- 
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gerous,  and  a  )K)rtiou  of  Dam  No.  6,  which  shows  signs  of  weakness, 
should  be  replaced  during  the  coming  year. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Edmund 
Moeser,  assistant  engineer. 

It  having  been  decided  by  the  Secretary  of  War,  upon  the  recom- 
mendation of  the  Chief  of  Engineers,  that  no  funds  could  be  supplied 
fram  the  indefinite  appropriation  for  operating  and  care  of  canals  and 
other  works  of  navigation  for  any  work  whatever  exce])t  for  actual 
cost  of  operating  and  care,  there  are  no  funds  available  for  aily  better- 
ment of  the  works,  or  for  needful  additions.  There  are  lock-keepers' 
dwellings  at  five  of  the  locks,  but  none  at  five  of  the  locks.  Certain 
improvements,  such  as  additional  guide  cribs  at  entrance  of  locks, 
would  be  of  material  benefit  to  navigation.  In  order  to  i)rovide  for 
such  work,  I  would  earnestly  recommend  that  the  amounts  received 
by  the  (iovernment  for  rental  of  lands  and  water  power  along  the 
river,  which  is  now  turned  into  the  Treasury  by  the  officer  in  charge 
of  the  work,  should  be  deposited  to  that  officer's  credit  and  be  made 
available  for  such  work  of  improvement  on  the  river.  The  amount 
collected  each  year  is  not  large;  this  year  it  was  $3,234.56. 

• 

0PKKAT10N8   DtJKING   THE   FISCAL  YEAR. 

[Extract  from  report  of  Mr.  Edmund  Moeser.] 

All  work  of  repairs  as  proposed  in  the  approved  project  for  the  year,  together  with 
such  incidental  repairs  as  were  essential  for  the  maintenance  of  navigation  and  pro- 
tection (7f  existing  works,  was  completed. 

There  was  no  suspension  of  navigation  on  account  of  failure  of  any  of  the  structures, 
unci,  with  the  exception  of  a  few  days  during  the  past  winter  when  the  canals  were 
iVoz«'n  over,  there  was  no  obstruction  by  ice. 

The  river  is  in  excellent  condition  at  the  close  of  the  year,  with  no  material  damage 
to  any  of  the  structures  by  Hoods  or  ice  to  be  reported.  This  fact  is  worthy  of  note 
ns  showing  the  permanency  of  the  improvement  made  by  the  General  (fovcrnment. 

A  full  utilization  of  the  Muskingum  Kiver  improvements  can  only  bo  secured  by  an 
iuterchange  of  traffic  on  the  Ohio  and  Muskingum  rivers.  This  would  be  effected  if 
the  present  fixed  channel  span  of  the  railroad  bridge  below  Lock  No.  1  were  replaced 
by  a  draw.  The  Muskingum  River  would  then  be  available  to  craft  navigating  the 
Upper  Ohio,  and  the  object  for  which  Lock  No.  1  was  built,  a  pass  way  through  the 
dam  for  Ohio  Kiver  boats  seeking  refuge  from  ice,  be  attained. 

The  following  is  a  detailed  statement  of  the  work  done  during  the  past  year : 

LOCKS  AND    I>AM8. 

Lock  and  Dam  No.  i.  Marietta, — Repairs  were  made  to  the  lock  walls.  Two  large 
cracks  in  the  masonry  at  upper  end  of  lock  were  tilled  with  cement  mortar.  Cavi- 
ties on  face  of  river  wall,  caused  by  the  disintegration  of  the  stone,  were  cleaned  and 
tilled  with  concrete,  and  all  open  joints  on  both  walls  were  repointed.  Vitreous  tile 
water-gauges  were  placed  on  walls  at  upper  and  lower  end  of  lock.  The  upper  lock 
gates  were  repaired  by  inserting  new  timbers  to  replace  decayed  pieces  on  top  and 
along  too  of  both  gates.  Nine  ringbolts,  for  use  in  locking  barges  and  rafts,  were 
fasti^ned  on  chamber  faces  of  walls.  To  stop  leaks  around  lower  end  of  land  wall 
of  lock,  the  dry  wall  between  mill  race  and  lock  was  raised  5  feet  for  a  distance  of 
35  feet,  and  the  4irea  between  this  wall  and  the  lock  was  tilled  with  tight  material. 
The  lock  gates,  lock  irons,  and  turbine  machines  were  repainted. 

There  was  taken  from  the  grounds  about  the  lock  and  shipped  to  points  along  the 
river,  where  required,  101,457  feet  of  timber,  2,880  pounds  of  driftbolts,  and  1,508 
feet  of  piling, 

III  order  to  make  the  crossing  below  dam,  from  lock  on  left  side  to  draw,  in  bridge 
just  below  the  lock,  on  right  side  of  river,  more  safe,  22  piles,  in  addition  to  those 
already  in  place,  were  driven  just  above  the  bridge  and  in  approaches  to  old  draw- 
spa  u. 

No  work  was  done  to  the  dam,  as  nothing  was  necessary. 

Lock  and  Dam  Xo,  2^  Devols, — The  crib  extension  of  the  right  abutment  of  dam 
was  retillid  with  stone  and  decayed  portions  of  timber  in  crib  were  renewed.  The 
downstrejim  slope  of  embankment  connecting  the  abutment  with  high  ground  was 
covered  with  a  layer  of  stone  18  inches  deep,  to  protect  embankment  from  action  of 
eddy  below  dam. 
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Repairs  made  to  lock  ivalls  consieted  in  dressing  back,  flufifa  with  chamber  face  of 
walls,  76  feet  of  the  old  coping  on  river  wall,  stopping  two  large  leaks  through  land  will 
with  concrete  filling,  and  concreting  and  pointing  585  sqaare  feet  of  face  of  wall. 
The  floods  of  May,  1893,  tore  out  the  erest  of  the  dam  at  the  right  abutment  for  a 
distance  of  110  feet ;  on  account  of  the  continued  high  water  the  extent  of  this  dam- 
age was  not  ascertained  until  after  the  beginning  of  the  fiscal  year.  As  soon  as 
approval  was  received  and  the  water  had  reached  a  sufficiently  low  stage,  tbe  crest 
was  replaced  and  a  backing  of  stone  and  gravel  placed  along  the  entire  length  of 
new  work. 

A  spur  dike  88  feet  long  was  bnilt  on  the  right  bank,  150  feet  below  the  abntment. 

Lock  and  Dam  No.  5,  Lowell, — Operations  were  for  rebuilding  the  guide  crib  below 
river  wall  of  lock,  35  feet  in  length,  the  retaining;  wall  below  land  wall,  40  fe«t  in 
length,  and  for  retilling  the  terreplein  and  bank  immediately  below  lock  to  a  level 
with  top  of  lock.  Contingent  work  was  for  a  row  of  guide  piles  below  land  wall  of 
lock  and  minor  repairs  to  sheeting  of  dam. 

Lock  and  Dam  Ao.  4,  Beverly, — The  guide  crib  below  river  wall  of  lock,  25  feet  in 
length,  was  rebuilt  from  low-water  level  to  a  height  of  5  feet  below  top  of  lock  wall. 

llie  retaining  wall  above  right  abutment  of  guard  gates,  40  feet  long,  which  had 
collapsed,  >vas  rebuilt. 

The  top  of  the  spill  dam  at  head  of  canal  was  resheeted  for  its  entire  length  of  170 
feet,  and  the  sheeting  on  second  step  was  renewed  for  a  distance  of  85  feet.  A  gap 
in  the  brush  and  stone  extension  of  the  right  abutment  of  dam  was  closed  with  497 
feet  of  piling,  110  cords  of  brush,  and  250  cubic  yards  of  stone.  A  small  ainonntof 
brush  and  stone  was  filled  along  the  toe  of  the  embankment  at  right  abntment 
where  there  was  evidence  of  scour. 

A  spur  dike  570  feet  long  was  built  on  a  line  parallel  with  the  dam  and  800  feet 
below  the  right  abutment;  although  but  lately  finished,  it  is  evident  from  the 
amount  of  fill  which  has  already  taken  place  over  the  washed-out  area  below  the 
abutment  that  the  contemplated  protection  to  embankment  and  land  back  of  abnt- 
ment is  assured  by  this  dike. 

The  mill  race  back  of  the  lock  was  drained  and  the  culvert  at  head  of  ^race  was 
cleaned  of  the  brush  and  mud  lodged  in  it. 

The  storehouse  and  lock  gates  were  repainted  and  the  grounds  about  lock  kept  in 
first-class  condition. 

Lock  and  Dam  2io.  J,  Luke  Chute. — The  decayed  and  worthless  guide  crib  above 
river  wall  of  lock  was  rebuilt;  length  of  crib,  70  feet.  The  remainder  of  the  crib 
below  the  river  wall,  25  feet  long,  was  torn  out  and  a  new  crib  built. 

A  number  of  leaks  through  the  old  masonry  of  lock  walls  were  stopped  by  filling 
in  concrete,  and  1,235  square  feet  of  the  chamber  face  of  river  wall  was  repairad  with 
eon  Crete.  The  corners  of  lo  wer  gate  recesses  were  rounded  and  four  new  iron  ladden 
were  inserte<l  in  recesses  on  walls. 

The  embankment  at  right  abutment  of  dam  was  refilled  to  a  uniform  level,  and  the 
collapsed  paving  on  downstream  slope  taken  up  and  reset. 

The  terreplein  of  lock  was  cleaned  of  old  buildings  and  rubbish  and  refille<l  to  a 
level  with  top  of  lock. 

Minor  repairs  were  made  to  the  roof  and  floors  of  the  lock-keeper  s  house,  and  the 
house  and  fence  around  part  of  lock  lot  were  repainted. 

Two  low  spur  dikes,  one  below  lock  and  one  below  abntment  of  dam,  were  con- 
structed.   They  are  123  and  160  feet  long,  respectively. 

Lock  and  Dam  No,  6,  Stockport. — Expenditures  during  the  year  have  been  applied  to 
rebuilding  a  section  of  dam  103  feet  in  length,  one  abutment  53  liset  long,  a  spoi 
dike  115  feet  in  length,  and  to  refilling  lot  back  of  lock,  and  placing  a  tempoiary 
timber  structure  on  foundation  of  guiding  crib  below  lock. 

At  the  close  of  the  last  fiscal  year  a  brush  and  stone  coffer  had  been  placed  around 
the  break  in  the  dam  and  collapsed  abutment  and  navigation  through  the  lock  had 
been  restored.  Active  operations  for  rebuilding  the  destroyed  section  of  dam  and 
abutment  were  commenced  on  August  1,  and  the  work  was  completed  September.^, 
1893.  The  dam  was  repaired  by  building  a  section  of  slope  dam  similar  to  the  now 
portion  of  dam  next  the  lock.  Although  the  great  depth  of  water,  17  feet  at  normal 
level  of  lower  pool,  caused  some  delay  in  the  work  no  great  difficulty  was  experi- 
enced in  sinking  the  timbers  to  place.  The  cribs  were  well  filled  with  stone,  m«* 
of  wh ich  VFOM  taken  from  the  coffer  as  the  work  progresBed.  The  cofler  also  famished 
excellent  material  for  backing  the  dam,  which  work  was  done  in  a  very  thorong[h 
manner.  One  hundred  and  eighty  wibic  yards  of  large-dimension  stone  was  plsced 
along  front  of  dam  where  the  greatest  depth  of  water  was  found. 

The  few  lower  courses  of  masonry  remaining  in  place  when  the  abutment  M\^ 
were  found  to  be  worthless,  being  nothing  more  than  an  outside  shell  of  stone  filled 
with  spalls,  clay,  and  lime  mortar.  They  were  therefore  torn  oat  and  an  entire  new 
abntment  founded  oTv\)ft(\.TocV.^^^\iwW\..  TVift  ojnount  of  maaonry  in  abutment  i« 
492  cubic  varda,  placed  a\,  a  coftX.  ol^.l^^vt  ^x^w«.i5w^. 
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A  fill  of  150  cnbic  yards  of  earth  was  made  back  of  the  land  wall  of  lock;  and  the 
lock  yard  was  graded. 

A  stone  spur  dike  for  protection  of  banks  below  the  left  abntment  of  dam  was 
completed.^ 

Lock  and  Dam  No,  7,  McConnelwille, — The  terreplein  and  banks  aronnd  lock  were 
retiUed,  graded,  and  sown  in  grass.  A  large  washout  in  canal  bank  just  below  the 
dam,  winch  threatened  to  become  disastrous  to  the  canal,  was  refilled  with  clay  and 
faced  with  stone.  A  spur  dike,  to  break  eddy  and  protect  the  bank  at  this  place*  from 
further  erosion,  was  completed.  The  dike  is  built  at  right  angles  to  the  current, 
beginning  on  top  of  the  bank  and  running  out  level  for  a  distance  of  40  feet;  thence 
on  a  slope  of  1  on  3  for  a  distance  of  80  feet  to  the  bed  of  the  river.  The  structure 
was  built  with  an  interior  filling  of  spalls  and  gravel,  covered  with  2  feet  of  rubble 
stone  and  18  inches  of  paving  stone. 

The  embankment  back  of  the  left  abutment  of  dam  was  repaired  with  a  sto&e 
and  gravel  fill  along  tpe  of  embankment  and  in  front  of  old  head  gates  to  aban- 
doned mill  race  through  embankment. 

A  dry  wall,  60  feet  in  length,  was  built  at  lower  end  of  lock  to  retain  earth  All 
back  of  land  wall. 

The  stems  of  both  cylindrical  filling  valves  of  lock  became  detached  from  valves 
during  the  past  winter.  Repairs  were  promptly  made,  and  there  was  no  delay  in  the 
use  of  the  lock  on  this  account. 

New  anchorage  irons  for  guard  gates  at  head  of  canal  were  put  in  place. 

At  the  Government  boat  and  store  yard  the  storehouses,  carpenter  shop,  and  all 
buildings  connected  with  store  yard  were  repainted.  The  timbers  for  new  guard 
gates  at  No.  9  were  dressed,  2  barges  were  extensively  repaired,  1  dump  scow 
calked,  fender  planking  for  gates  prepared,  and  all  lock  poles  required  during  the 
year  made. 

Lock  and  Dam  No.  8,  Eagleport, — The  embankment  back  of  the  abutment  of  dam, 
which  was  almost  destroyed  by  the  floods  of  1893,  was  refilled  with  1,4.51  cubic  yards 
of  clay  and  covered  with  400  cubic  vards  of  paving  stone.  To  retain  the  toe  of  this 
embankment,  a  crib  extension  to  the  abutment,  ^  feet  long,  was  built,  and  a  row 
of  close  piling  driven  along  front  of  fill.  Owing  to  depth  of  water  and  sandy  nature 
of  bottom  around  lower  end  of  abutment,  the  crib,  which  is  25  feet  in  height,  was 
built  on  piling.  The  work  done  to  embankment  is  now  very  substantial,  and  no 
anxiety  is  felt  with  regard  to  a  break  around  the  abutment  during  flood  stages. 

Additional  protection  to  the  bank  is  assured  by  the  spur  dike  built  below^  the 
abutment.  This  dike  is  166  feet  long,  the  outer  end  being  in  24  feet  of  water  at  nor- 
mal level  of  pool. 

To  stop  leak  between  lower  miter  sill  and  lower  gates  of  lock,  an  iron  filling 
piece  was  fastened  to  timber  cushion  of  sill.  Repairs  were  made  to  old  portion  of 
river  wall  of  lock:  the  disintegrated  stone  on  chamber  face  of  wall  was  cut  back 
to  cavities  in  vail,  concrete  was  then  packed  in,  and  a  good  finish  given  to  ffice. 
After  the  openings  on  face  of  wall  had  all  been  closed,  the  cavities  in  interier  were 
filled  with  grout  through  holes  drilled  down  from  top  of  wall.  The  work  has 
resolted  in  iQmost  an  entire  stoppage  of  the  large  leaks  through  this  wall. 

The  lock  keeper's  house  was  moved  a  distance  of  200  feet  to  high  ground  on  lock 
lot»  overhauled,  and  placed  in  first-class  condition. 

The  terreplein  of  lock  was  refilled  with  earth,  and  the  entire  lock  yard  was  graded 
and  sown  in  grass.  The  cross  crib^  at  lower  end  of  lock  was  refilled  witii  vtone, 
short  guide  cribs  were  built  above  both  lock  walls,  and  guiding  piles  were  driven 
in  both  approaches  to  lock. 

Lock  and  Dam  No.  0.  Tai/lorsvilU, — ^New  guard  gates  to  replace  old  and  decayed 
ones  were  built  and  placed  in  pobition  at  head  of  canal. 

The  gates  at  old  Lock  No.  9  were  overhauled  and  again  made  serviceable.  The 
repairs  consisted  in  placing  2  new  arms  on  top  of  each  of  the  4  gates,  new  blocks 
in  all  of  the  spaces  between  arms  from  below  water  line  to  top  of  gates,  new  sheet- 
ing on  2  gates,  and  additional  iron  brace  bars  on  all  4  gates. 

-  Karly  in  the  season  a  brush  and  stone  c<Aer  was  tnrown  aaround  the-  section  of 
dam  damaged  during  the  preceding  winter.  One  hundred  feet  ef  the  crest  was  then 
rebuilt,  98  feet  of  top  sheeting  replacad,  and  81  feet  of  the  longitudinal  timbers  and 
sheeting  of  ^te  second  step  were  renewed. 

Minor  repairs  were  made  to  guard  gates,  abutments,  operating  machines  of  lock 
gates,  and  storehouse. 

The  walls  at  lower  recesses  of  old  lock  were  dressed  back  so  that  the  gates  can 
be  opened  back  full  depths  of  gate  recesses,  and  thus  increase  available  width  of 
chamber. 

Lock  and  Dam  No.  10,  Zanesville. — A  now  piece  of  coping,  to  replace  worn  stone, 
was  laid  at  upper  end  of  land  wail;  the  middle  miter  sill  wall  of  combined  lock 
was  filled  with  concrete  to  stop  leaks.  The  timber  sill,  which  had  raised,  was  forced 
back  into  pl%ce,  fastened,  and  spaces  between  timbers  &\\q^  V\\^i  <:^iifix^\.^. 
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The  two  giiiding  cribs  above  lock,  each  35  feet  in  length,  were  rebnilt.  The  dam- 
age to  canal  banks  caused  by  floods  of  1893,  was  repaired  by  making  an  earth  fill  on 
top  of  banks  over  a  distance  of  600  feet.  New  npper  gates  for  tbe  look,  built  dar- 
ing the  previous  year,  were  hung.  Extensive  repairs  to  the  dum  were  necesHary.  A 
confer  35  feet  long  was  placed,  and  a  break  in  crest  repaired;  a  crib  43  feet  lone, »t 
left  end  of  dam,  was  rebuilt,  and  the  sheeting  on  second  step  was  renewed  for» 
distance  of  108  feet. 

BOATS. 

The  dredge  Malta  has  done  good  work  during  the  past  year.  This  is  showu  by 
the  present  available  depth  of  water  in  canals  and  on  shoals  in  open  river,  which  is 
without  doubt  the  best  known  in  the  history  of  the  Muskingum  improvements. 

The  chamber  of  Lock  No.  1,  approaches  to  Locks  Nos.  2, 3,  7,  8,  9,  and  10,  canals  at 
Beverly,  Lowell,  McConnelsville,  and  Taylorsville,  and  channels  iu  pools  Nob.  2, 6, 
and  7  were  dredged.  During  the  low-water  season  the  dams  at  Nos.  3, 4, 6, 7,  and  9 
were  backed  with  spoils  taken  from  channels.  The  remains  of  seversJ  boat  Lolls 
were  removed  from  the  river,  and  a  large  number  of  stones,  snags,  and  logs  were 
taken  out. 

The  towing  for  the  dredge  during  the  season  of  1893  was  done  by  tbe  hired  steam- 
boat Lizzie  CasseL 

Repairs  were  made  to  the  dredge  while  in  wiuter  quarters  at  Zanesville. 

The  Government  steamer  Vega  was  engaged  iu  transporting  the  large  amount  of 
materials  required  for  repairs  to  locks  and  dams,  and  material  used  in  construction  of 
spur  dikes. 

The  floating  pile  driver  has  been  kept  in  good  repair,  and  was  used  for  driving  the 
piling  for  4  spur  dikes,  and  the  guiding  piles  at  Marietta,  Lowell,  and  Eagle- 
port.  The  services  of  the  driver  were  also  required  for  loading  on  bargee  the  270 
cubic  yards  of  large  stone  used  in  substructure  of  dike  at  No.  8. 

BRIDGES. 

Railroad  bridge  of  the  Baltimore  and  Ohio  Soutktcestem  Railroad  Company  at  AfariettOf 
Ohio, — Nothing  has  yet  been  done  toward  altering  this  bridge.  The  Secretsiry  of 
War  authorized  the  placing  of  piles  under  the  channel  span  of  this  bridge,  provided 
it  would  not  interfere  with  navigation.  The  railroad  company  has  {placed  these  piles 
as  directed  and  as  agreed  upon  by  the  steamboat  men  interested  in  navigation  at 
this  point. 

Beverly  and  Waierford  bridge. — The  foundation  of  the  old  rest  pier  in  the  right-hand 
draw  space  was  removed  by  the  commissioners  of  Washington  County.  The  foun- 
dation in  left  hand  space  having  been  previously  removed,  both  spaces  of  the  draw 
are  now  available  for  navigation. 

Bridge  across  canal  at  Beverly. — This  bridge  was  removed  by  the  ow^er,  there  being 
no  further  use  for  it.  The  crib  pivot  pier,  rest  pier,  and  timber  approaches  were 
torn  out,  thereby  increasing  the  available  width  of  canal. 

Taylorsville  and  Duncan's  Falls  bridge. — ^Nothing  has  been  done  toward  altering 
this  bridge. 

Main  street  bridge  at  Zanesville. — Nothing  has  been  done  toward  altering  this 
bridge. 

0/3  Fifth  street  bridge  at  Zanesville. — The  superstructure  was  removed  and  the  piers 
torn  out  to  a  depth  of  about  3  feet  below  normal  level  of  pool.  An  application  for 
further  extension  of  time  in  which  to  remove  the  remainder  of  foundations  of  old 
piers  having  been  made  by  the  commissioners  of  Muskingum  County,  the  time  for 
removal  of  the  piers  was  extended  by  the  Secretary  of  War  to  September  1,  1894. 

LAND. 

The  Zanesville  and  Ohio  River  Railroad,  through  a  mistake  as  to  ownership,  raos 
without  authority  across  the  Goverument  land  at  No.  7,  Malta,  Ohio ;  no  effort  to 
obtain  the  right  of  way  from  the  United  States  has  as  yet  been  made. 

A  revocable  lease  was  issued  to  Sarah  V.  Plummer  for  1.10  acres  of  land  at  No.  11, 
Symmes  Creek,  and  to  R.  W.  Huff  for  3.50  acres  at  No.  9,  Philo,  Ohio. 
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Muskingum  Hirer  leasee. 
YEAR  ENDING  APRIL  30,  1894. 


Location. 


Dam  Xo.  1.  Mnrietta 

Dam  No.  2.  Devol.s 

Dam  No.  3,  Lowell 

Do 

Do 

Do 

Do 

Do 

Dam  No.  4,  Beverly 

Do 

Uo 

Do-.   

Do 

Do 

Dam  No.  0,  Stockport 

J>ara  No.  7,  McCoDuelnvillo 
Dam  No.  9,  DuncAii8  Fnlla. . 

Xhini  No.  9,  TayiomvIUe 

I>ain  No.  10,  ZauesTille 

Do 

Do 

Do 

Do 

Do 

Syniiuea  Creek 


Lea8«^. 


Phcenix  Mill  Co 

Gates  6i.  Payiie 

Milton  King 

F .  W ilk i n K &  C o ...Mo 

Rt^chsteiner  IJroa do 


I>at«d. 


Expires. 


Mav  1,  1873 
May  1,  1889 
May    1,  1890 


do 

E.  W.  Sprague 

Georpo  Rice 

Robbins  Bros 

StuU  &  Jumper t 

George  S.  Worstell 

Mary  L.  Baldwin 

D.  T.  lirown . .  .«lo 

Isaac  I).  Spoouer \ do 


Nov. 
Doc. 
St^pt. 
May 
May 
Mav 
...do 


1.1892 

2,  187!) 
1.  1889 
1, 1889 

3,  1889 
1,  1890 


Joseph  Newberry 

E.  M.  Stan  berry 

John  Miller 

Frazirr  6c  Son 

John  T.  Drone 

Edward  Johnson 

do 

Muskingnm  Collin  Co 
Gary  &  McLau<;h]in., 

T,  L.  Moorehead 

Sarah  V.  Plummer  — 


May  1,  1889 
Sept.—,  1839 
Dec.  31, 1836 

...do 

May   1,  1890 

do 

May  1,  1889 
May   1.  1890 

— do 

May  1,  1893 
April  2,  1889 


Mav  1, 1903 
May  1.1900 
May    1. 1910 

Do. 

Do. 
Nov.  1,1912 
Dec.  15, 1909 
Sept.  1,1909 
May  1,1009 
May  3,1909 
May    1,1910 

Do. 

Do. 

Do. 
May    1,1909 


May    1,1910 

Do. 
May    1.1909 
May    1,1910 

Do. 
May     1, 1913 
Apr.    2,1894 


YEAR  ENDING  MAY  31,  1894. 


X>aiii  No.  10,  Zanesville 
Do 


Jolin  lUankenbnhler -..,  June  1,  1892    June  1,  1909 

Frederick  Abel i do '  Do. 


Leasen^— Water  power  f  land  J  and  rental. 


Lessee. 


Phoenix  Mill  Co 

Gates  &  Payne 

Milton  King* 

F.  >Vilking  &  Co 

Itocbateiner  Bros 

I>o 

K.  TV-  Sprague 

George  Rice 

Kobhins  Bros.t 

Stull  Sc  Jumper  \ 

George  S.  Worstell . . . 

;Mary  L.  Baldwin 

D.T.Brown  /. 

iKaac  D.  Si>ooner 

Joseph  Newlierry 

E.  M.  Stanberry  § 


Subject. 


"Water  power 
— do 


...do 

...do 

...do 

Land 

...do 

...do 

Water  power . 
do 


John  Miller  § 

rraaier  St.  Son  § 

John  T.  Drone 

Edward  Johnson 

Do 

Muskingum  Coffin  Co. 
Gary  &  McLaughlin  . . 

T.  L.  Moorehead. 

Sarah  V.  Plummer  *♦  . . 
John  Blankenbuhler . . 
Fnnlerick  Abel 


Total 


...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Laud 

...do 

Water  power 
...do 


Cubic  feet 
of  water 

per 
minute. 


3,000 
9,000 
2.600 
7,280 
4,446 


1.904 

5,500 

5,600 

5.000 

6,500 

4.000 

6,390 

(ID 

(H) 

(U) 
7,560 

6,029 

7,399 

4,619 

4.794 


2,700 
5,200 


Annual 
rental. 


$350.00 

108.00 

100.00 

174. 72 

106.70 

10.00 

5.00 

6.00 

100.00 

132.00 

114.24 

100.00 

118.  30 

100.00 

2o0.04 


Rebate. 


$71.06 


453.60 
361.  74 
443.82 
207.  86 
186.  97 
25.00 


80.86 


100.00 
184.50 


Rents 
collected. 


$278.94 
108. 00* 


174.72 

106.70 

10.00 

5.00 

6.00 


114.24 
100.00 
118.30 
100.00 
149.  la 


453.60 
361.  74 
443.82 
207. 86 
186.96 
25.00 


100.00 
184.50 


3,234.56 


'  LosHoe  insolvent;  water  shut  off. 

f  No  collection. 

tLeAS4«  canceled  Apr.  26,  1894. 

$  Perpetual  free  lease  of  water  power. 


II  Enough  to  propel  10  run  of  4  foot  5  iuch  mill- 
stones. 
U  Enough  to  propel  15  run  of  4}-foot  millstones. 
**  Terms  five  years  in  advance. 
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Detailed  siatement  of  expenses  incurred  on  Muskingum  Bivt7',  under  Ike  approprMtloufoT 
operating  and  care  of  canals  and  other  works  of  navigation  j  for  the  fiscal  year  ending 
June  30y  1894, 

GENERAL  ADMINISTRATION. 


Month. 


Salaries. 


July 

August  ... 
September 
Octob<*r  . . . 
November. 
December . 
.iBniinry... 
Febniary  . 

March 

April 

May 

Juiio 

Total 


Office 
force. 


$330.00 
455.00 
430. 00 
430. 00 
455. 00 
430. 00 
430.00 
455.00 
580.00 
430.00 
555. 00 
50U.00 


Lo<^k-k«H5p- 

ers,  bridge- 

teiulor, 

I  reader,  ami 
'  watchmau. 


$649.00 
729.00 
729.00 
027. 00 
649.00 
64U.  00 
619.00 
649.00 
619.  00 
649.00 
649.00 
649. 00 


5,  480.  CO         7. 926. 00 


Plant, 


First 
cost. 


$27.42 
14.36 
18.73 
21.30 
15.04 
..80 
.33 


7.50 

1.50 

2.00 

101.50 


210. 44 


Repairs. 


$32.23 

34.30 

2.50 

.60 

2.70 

.75 


1.77 
70.80 
19.02 


Repair 

of 
build- 
ings. 


$10.00 


295.61 

113.64 

15.70 

7.05 


92.13 
71.63 


Sup- 
plies. 


Trans- 

iwrta- 

tioQ. 


$33.02 

$35.49 

19.97 

11.32 

60.32 

3.00 

37.95 

3.50 

20.17 

11.39 

8.72 

2L63 

6.73 

28.28 

6.50 

3.10 

6.85 

.30 

6.70 

1.73 

1 

16L60  !  605.76     233.54  i    93.13 


Miswl- 
laneona. 


$60.38 
46.28 
53.99 
69.33 
51. 19 
94.22 
37.53 
27.43 
29.73 
43.01 
49.09 
81.24 


Total. 


$1,177.56 
1,310  19 
1.S93.15 
1.303.33 
1.230.W 
1,21117 
1.1AS9 
1,1G«.S1 
l.Sfl9L33 
1,234.H 
1.404.2 
1.35119 


643.42 


15,35@.S 


UNITED  STATES  DREDGE  MALTA. 


Month. 


July 

August 

September. 

October 

November . 
December  . 
January... 
February . . 
March..'... 

April 

May 

June 

Total 


Salaries. 

Equip- 
ment. 

Supplies. 

$28.90 
i:J8. 13 
30.00 
65.20 
98.23 
10.00 

Repairs. 

Towboat. 

Total 

$565. 98 

$34.95 

4.46 

2.99 

173.  07 

32.88 

99.50 

67.69 

7.45 

265.80 

128.09 

25.73 

$384.00 
648.00 
624.00 
5.«i2.  00 
624.00 
102. 09 

$1.033.S 

581.  36 
507.68 

$59.65 

1.429.» 
1,164.  €7 

510.  68 
657.66 
462.  00 

9.75 
17.68 

l,3ie.7S 

1.270.4J 

763.  S9 

116.00 

1.75 

ltC.44 

53.  33 

00.  Tg 

5.00 

270.88 

228.50 

3.15 

21.68 

145. 81 

360.34 

360.84 
490.16 

9.00 
57.14 

115.00 
588.00 

541.  S 
1.291.11 

4, 448. 19 

154. 97 

479. 10 

863.27 

3,737.00 

s.e8is 

i 

UNITED  STATES  STEAMER  VEOA, 


Month. 


July 

Augtist . . . 
September 
October . . . 
November. 
December . 
January  . . 
February  . 

Marcli 

April 

May 

Jiizio 

Totil 


Salaries. 

Equipmeut. 

Supplies. 

Repairs. 

TotaL 

$401.36 
337.50 
360.38 
337.50 
360.38 
307. 92 
66.00 
80.40 
147.80 
140.42 
351.50 
360.38 

$1.23 

1.00 

31.43 

$39.03 
8L53 
49.93 
21.58 
39.49 
23.45 
53.01 
2.42 
90.83 
15.73 
18.23 
22.33 

$19.38 

$tfLn 
396.  e 

2i"« 

44L74 
40173 

391:  s: 

14.42 

345l79 

119l«1 

81£ 

mtt 

20.74 

1T«.« 

2.20 

xn.tt 

SSITI 

3.291.60 

68.84 

407.04 

45.23 

3,813.31 
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Dttailed  gtatement  of  expenses  incurred  on  Muskingum  JiiveVf  cic. — Cou tinned. 

LOCK  AND  DAM  NO.  1. 


Month. 

Labor. 

Mttturial. 

Supplies. 

Totai. 

July 

$2.00 
27.00 
19.20 
37.  C5 

$2.00 
27.00 

w  *^*J     ......................................................... 

Aiif  ust 

September 

$14.87 
6.  CO 

34.07 

NovemlMT 

43.95 

Dcicember 

«7.53 

7.53 

April 

41.24 
15G.G0 



41.21 

June 

39.94 

196.54 

1 

Total 

283.  99 

GO.  81 

7.53 

352.33 

LOCK  AND  DAM  NO.  2. 


July 

Aa^nst . . . 
k>eptember 
October . . . 
November 

April 

June 


Total 


$4.32 

5.70 

151. 20 

193.  94 

19.28 

70.00 

7.20 


451.  70 


$5.  22 
202.88 


268.10 


^«f*  wc$ 


$1.32 

10.98 

151.20 

46U.20 

19.28 

70.00 

7.20 


3.38  I        723.18 


LOCK  AND  DAM  NO.  3. 


July 

AuJETUst 

S«ptcrol>er 

October 

Noveml)er 
December. 
May 


Total 


$180 

12.73 

122.30 

158.  64 

8.64 

22.00 


326.23 


$19. 85 

$0.  05 

.45 

.45 

3.38 

$20.80 
2  25 

122.  77 

13.18 
220. 07 
281.41 

8.61 

.56 

22.62 

236.95 


5.79 


5U8. 97 


LOCK  AND  DAM  NO.  4. 


July 

An^Mt 

September  . . . 
October..-.^. 
November  ... 

December 

February  

May 

Jaue 


Total 


$7.  74 


177.57 
155.59 
366.12 

14.04 
0.  12 

12.  W 
103.  m 


816.62 


$18.48 

1.50 

100.  08 

218.  72 

79,(8 


16.92 
961.  45 

1,403.73 


$0.45 


3.38 


4.00 


7.83 


$8.10 

18.48 

179. 07 

265.05 

&84.84 

97.  72 

6.12 

29.76 

1,068.05 


2, 258. 18 


LOCK  AND  DAM  NO.  5. 


Anciist . . . 
September 
Oetobrr... 
3»i>vember 
December. 
Jan  nary  . . 

April 

May 

J  uue 


Total 


$53.  40 
58.86 
27.24 

205.40 
5.04 


50.76 
415.44 
231.12 

1, 077. 32 


$245.  U 

80.88 

927.  40 

44.94 

23.08 

2.02 

1,323.92 


$53.46 
5H.  86 
27.24 

450. 94 
8.-1,  92 

927. 46 
95.70 

468.52 

233.14 

2,401.24 
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Detailed  statement  of  expenses  incurred  oft  Muskingum  River^^tc. — Continaed. 

LOCK  AND  DAM  NO.  6. 


July 

Aii^uat  — 
fcje|»tenib©r 

October 

November 
December. 

January  •• 

May 

June 


Total 


Month. 


Labor. 


$578.  IG 

1,565.:^ 

1. 366.  64 

273.46 

110.  46 

15.66 


3.96 
190.80 

4, 104.  48 


Material. 


$151.  82 

1, 004.  71 

2, 077.  57 

13.40 

410.50 

52.  75 


4.60 


3, 715. 35 


Supplimi    Tulil. 


$15.00 
24.  UO 
40.00 
13.88 


3.32 


9&20 


r44.«g 
2.5dl.05 
3.48i21 

aw.  74 

530l» 

68.41 

13S 

3.M 

m40 


r,»i6.o3 


LOCK  AND  DAM  NO.  7. 


July 

$14. 40 

164.  i:] 

296.45 

454.30 

G8  29 

23.76 

11.52 

100.15 

261.  0^ 

128.70 

291.26 

$17.  38 

$31.78 

Augiint 

$4.38 
2.25* 

168.  M 

Septem  b©r 

85.27 
50.85 

381.72 

October 

537  40 

November 

6S.9 

Deceinb«T 

6.00 

29.78 

Febrnarv  

L25 

12.77 

March 

luO.lS 

A  pril 

3.15 

2^13 

May 

.40 
14. 92 

129.  IS 

Juuo 

su&ia 

Total 

1,814.05 

174.  82 

11.03 

1,099.19 

t 

LOCK  AND  DAM  NO.  8. 


July 

Au;;uHt 

September  . 

October 

November., 
December.. 
February . . 
April ..!... 

May 

Juiie 

Total 


$7.20 

1, 216. 94 

52:^.  08 

335.86 

76.88 

152. 05 

4.32 

49.  52 
364.77 
130.52 


2,861.14 


1, 


$34.74 
238.98 
57198 
943.08 

78.88 

SI.  73 

4.32 

56.17 
438.93 
203l4» 


3.803.18 


LOCK  AND   DAM  NO.  9. 


July 

August 

September 

October 

November 
December. 
January  .. 

May 

June 


Total 


$14.08 
691.68 
217.  34 
285.18 
158.43 
146. 42 


46.98 
59.28 

1, 619.  39 


$625.22 

151.  86 

16.83 

243.  41 

39.81 


15.15 


1,092.28 


$1.00 
5.00 


3.24 


9.24 


$15.08 

1,321.90 

369.28 

302.01 

401.84 

19123 

3.34 

63.13 

59.28 

2,730.91 
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Detailed  statement  of  expenses  incurred  on  Muskingum  Rivera  etc. — Continaed. 

LOCK  AND  DAM  NO.  10. 


Month. 


Jnly 

August 

September. 

October 

November. 
December  . 
January . . . 
February.. 

March 

April 

May 

Jane 


Total 


Labor. 

Material. 

Supplies. 

$20.22 
6n.l9 
327.39 
151. 50 
66.78 
20.96 

$46.18 

861. 07 

22.49 

20.82 

6.14 

.70 

$4.51 
3.51 
2.65 

3.06" 

6.48 

25.56 

37.56 

7.56 

7.38 

3.15 

LOl 

1,248.58 

458.41 

16.88 

Total. 


$66.40 

938.26 

354.39 

175.83 

75.57 

2L66 

8.06 

6.48 

25.66 

40.71 

7.56 

8.39 

1,723.87 


SUMMARY. 


6«iieral  administration $15, 350.  98 

TJ.  S.  dredge  Jfaita 9,682.53 

U.  S.  S.  Fega 3,813.31 

Lock  and  Dam  No.  1 352.33 

Lockand  Dam  No.  2 723.18 

Lock  and  Dam  No.  3 568.97 

Lock  and  Dam  No.  4 2,258.18 

Lock  and  Dam  No.  5 2,401.24 


Lock  and  Dam  No.  6 $7,916.03 

Lock  and  Dam  No.  7 1,990.90 

Lock  and  Dam  No.  8 3, 803. 30 

Lock  and  Dam  No.  9 8,720.91 

Lock  and  Dam  No.  10 1, 723. 87 


Total 53,820.73 


Detailed  statement  and  cost  of  dredging  on  the  Muskingum  Hirer f  under  the  appropriation 
for  operating  and  care  of  canals  and  other  works  of  navigationj  for  the  fiscal  year  end- 
ing June  SOf  1894. 


Date. 


Locality. 


Jnly.-.. 
August 


Taylorsville,  Ohio 

......do 

do 

do 

Lowell,  Ohio 

Devols  Dam,  Ohio. 


September 


October... 
Xovember 


I>ecember. 


January  . 
February 
liaroh... 
April.... 
HAy 


do 

do 

do 

do 

do 

Marietta,  Ohio 

Lowell,  Ohio 

do 

Beverly,  Ohio 

Stockport,  Ohio 

McConn<^lMville,  Ohio. 
Eagloport,  Ohio 

Taylorsville,  Ohio  ... 


June. 


Zanesville,  Ohio 

Taylorsville,  Ohio  . . . . 

do 

do 

Eagleport,  Ohio 

do 

McConnclHville,  Ohio. 

Devols  Dam,  Ohio 

do 

do 

Lowell,  Ohio 

do 

do 

do 

Beverly,  Ohio 


Materials  excavated. 


10,794}  yards  grav  1*1,  sand,  and  mud,  at  9  cents. 

5  snags,  at  $6 

17  stones,  at  $1.90 

13,210  yards  gravel,  sand,  and  mud,  at9 cents. 
400  yards  gravel,  sand,  and  mnd,  itt  9  cents . . . 
1,411}  yards  gravel,  sand,  and  mud,  at  14^ 

cents. 
7, 300  yards  gravel,  sand,  and  mud,  at  15  cents . 

3  snags,  at  $7.50 

68  logs,  at  50  centa 

1  boat  gunwale 

1 ,850  yards  gravel,  sand,  and  mud,  at  9  cents. 
ll,70d  yard.s gravel,  sand,  and  mud,  at 9  cents. 
1,013^  yardfl  gravel,  sand,  and  mud,  at  0 cents. 
3,570 yards  gravel,  sand,  and  mud,  at  12  cents. 
2,  HI  yards  gravel,  sand,  and  mud,  at  12  cents . 
2, 100  yard.s  gravel,  sand,  and  mud,  at  1 2 cents . 
2,806  yanls  gravel,  sand,  and  mud,  at  1 2  cents . 
2,900  yards  gravel,  sand,  and  mnd,  at  15  cents . 

6  log8,^t  $1 

1  snag 

1,750  yards  gravel,  ssnd,  and  mud,  atl8cents. 
Repairs  on  dredge 

do 

do 


do. 
do. 


360  yards  gravel,  sand,  and  mnd.  at  16  cents . . 
1,260  yards  gravel,  sand,  and  mud,  at  12  cents. 

2  Bua'gs,  at  $0 , 

.4,600  yards  gravel,  sand,  and  rand,  at  7  cents. 
5,000  yardM  gravel,  sand,  and  mud,  at  7  cents. 

3  snags,  at  $2.50 

200  yards  sand  and  mud,  at  10  cents 

1,800  yards  sand,  at  7  cents *. 

2  snags,  at  $3 

4  logs,  at  $1 

7,020  yards  gravel,  sand,  and  mud,  at  6  cents. 

4  logs,  at  $1 

1  steamboat  hull 

3  piles,  at  $1.25 

1  tree 


Total. 


Total 
cost. 


$97Lb2 

30.00 

32.30 

1. 188. 90 

36.00 

204.70 

1,095.00 

2L00 

34.00 

14.67 

166.50 

1, 053. 00 

9L20 

428.40 

253.32 

252.00 

336.72 

435.00 

6.00 

7.52 

315.00 

185.44 

60.78 

270.86 

360.34 

320. 45 

67.60 

151.20 

12.00 

322.00 

350.00 

7.50 

20.00 

126.00 

6.00 

4.00 

421.20 

4.00 

15.16 

3.75 

11. 50 

9,  682.  53 
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COMMERCIAI.  STATISTICS. 

Commerce  of  Muskingvm  Birer  dnring  the  calendar  year  ending  December  31,  I89S. 

LOCK  NO.  1. 


3Ionth. 


January . . . 
February  . 

March 

April 

May 

June 

July 

AugUBt  .  . . 

September. 
OctoV>cr  ... 
November. 
December . 

Totfll 


Steam- 
boats. 


i 
27 
74 
71 
51 
72 
69 
44 
12 
71 
83 
61 


639 


Barges. 


2 
5 
17 
18 
20 
35 
34 
14 
24 
80 
37 
28 


Miaoel- 
laneona. 


264 


14 

43 

27 

61 

22 

30 

8 

7 

10 

3 

12 


237 


TotaL 


6 

46 

134 

116 

132 

129 

133 

66 

43 

111 

123 

101 


of 
lockageB. 

« 

41 
134 

n« 
i» 
la 

133 
66 

lU 

:s 

101 


1.140 


1.140 


LOCK  NO.  2. 


February  . 

March 

April 

May 

June 

July 

AoguRt ... 
September 
October  . . . 
November. 
December . 

Total 


28 
70 
65 
80 
67 
59 
44 
6 
64 
78 
61 


562 


8 

12 

7 

7 

13 

12 

4 

4 

19 

21 

8 


115 


4 

4 


4 
4 
3 
1 
2 
3 


25 


36 
86 
78 
37 
74 
75 
51 
11 
85 
102 
69 


TIB 


36 
86 
1« 
37 
74 
74 
51 
10 
6 
MB 


W 


LOCK  NO.  3. 


February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

Docenibcr 

• 

Total 


30 

8 

1 

70 

7 

3 

67 

1 

3 

27 

8 

4 

54 

5 

2 

59 

8 

5 

41 

8 

14 

18 

9 

4 

71 

22 

7 

88 
54 

28 
7 

579 

HI 

43 

39 
80 
71 
39 
61 
72 
63 
31 
100 
116 
61 


733 


73 
71 

31 
61 
67 
S6 
26 
91 
IK 


69 


LOCK  NO.  4. 


February  . 
March  .... 

April 

May 

June 

July 

A  nsriiRt . . . 
September 
October  . . . 
November. 
December . 

Total 


18 
86 
27 
16 
24 
18 
12 
20 
63 
61 
10 


300 


6 

10 

6 

4 

5 

9 

U) 

6 

13 

38 

8 


115 


1 
9 
3 

10 
5 
6 

10 
4 
6 
7 


t 


60 


20 
55 
36 
30 
34 
33 
32 
30 
81 
106 
18 

"475" 


14 
45 

9 
% 
32 

a 
Si 
33 
74 
a 

16 


J 
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vteree  of  Muskingum  River  during  calendar  year  ending  December  SI,  189S — Cout'd. 

LOCK  NO,  5. 


Month. 


lary  . 

b 

I 

ist ... 
Muber 
»er  ... 
mbcr. 
nber . 

Total 


Steam' 
boats. 

5 
17 
18 
15 
24 
14 

8 
21 
54 
52 

4 

Barges. 

Miscel- 
laaeouB. 

Total. 

8 
25 
22 
21 
42 
32 
29 
32 
C6 
94 

9 

N  amber 

of 
loclcages. 

3 
6 
1 
2 
14 
8 
5 
7 

35 
2 

5 

2 
3 

4 
4 

10 
16 
4 
3 
7 
3 

19 

19 

18 

28 

27 

22 

21 

60 

82 

9 

232 

92 

56 

380 

313 

LOCK  NO.  6. 


larv 

5 
16 
18 

9 

7 
80 

9 
19 
45 
67 

4 

3 
6 
3 
9 
8 

54 
12 
22 
15 
22 
3 

2 
2 
1 

1 
1 

12 
10 

7 
10 

08 
2 

10 
24 
22 
19 
16 
96 
31 
48 
70 
157 
9 

7 

h!^....: :.:.: 

10 

18 

17 

14 

70 

ist 

20 

nibcr • - 

41 

K»r 

50 

mbcr 

146 

nber - 

8 

Total 

229 

157 

116 

502 

419 

LOCK  NO.  7. 


laTv 

4 

19 

.    19 

22 

4 
11 
16 
34 
47 
S9 

8 

2 

8 
3 

10 
2 
8 
7 

13 
7 

10 
4 

13 
7 
5 
3 
5 

11 
5 
5 
6 
2 

19 
34 
27 
35 
11 
25 
28 
52 
59 
51 
12 

17 

IT:..::....:...:: 

26 

24 

28 

11 

1 

25 

ist 

24 

mbcr 

44 

>©i" 

51 

mtier 

45 

Qber 

11 

Total 

223 

60 

61 

353 

306 

LOCK  NO.  8. 


Mirv 

3 
74 
70 
60 
54 
68 
83 
80 
105 
99 
67 

1 
7 
4 

4 
4 
8 
2 
7 
4 
5 
16 

4 

84 

74 

60 

72 

79 

141 

96 

127 

114 

89 

4 

*■•  J •'• • ••• 

(I 

3 

77 

70 

5 
14 

8 
56 

0 
18 
10 

6 

66 

72 

78 

at 

140 

mber 

96 

er. 

125 

nber 

112 

3bcr - - 

74 

Total '. 

763 

57 

129 

1 

949 

914 
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Commerce  of  Muskingum  River  during  calendar  year  ending  December  Sl^lSSS—dmVL 

LOCK  KO.  9. 


Month. 


February  .. 

March 

April 

May 

Jnne 

July 

Au^Rt 

September  . 
October  — 
November.. 
December . . 

Total. 


Steam- 
boats. 

Barges. 

Miscel- 
laneous. 

Total. 

3 

71 

3 
76 

3 

2 

73 

4 

6 

83 

60 

5 

25 

90 

53 

4 

78 

135 

62 

6 

14 

82 

97 

36 

12 

145 

81 

15 

12 

106 

98 

8 

22 

128 

102 

4 

12 

118 

54 

1 

10 

65 

754 

86 

193 

1,033 

of 
loekaiee& 

3 

73 

n 

K 
131 

7B 
IN 

95 
IN 
IN 


LOCK  NO.  10. 


February  . 

March 

April 

May 

Jane 

July 

August . . . 
September 
October  -  - . 
November. 
December . 

Total 


5 

68 
182 
54 
55 
58 
61 
62 
90 
91 
47 


723 


3 
68 

5 
1 

2 

3 

1 

5 

1 

3 
6 

2 

5 



91 


14 


5 

4 

76 

R 

201 

1» 

54 

M 

57 

57 

06 

$1 

63 

« 

63 

tt 

95 

N 

97 

e 

52 

» 

828 


W 


SUMMARY. 


Lock  No.— 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

Total 


639 

264 

237 

1,140 

662 

115 

25 

702 

579 

111 

43 

733 

800 

115 

n 

475 

232 

92 

380 

229 

157 

116 

502 

223 

69 

61 

853 

763 

57 

129 

949 

754 

86 

193 

1,033 

723 

91 

14 

828 

5,004 

1,157 

934 

7.095 

1,141 

181 
411 
30 
40 
SN 
914 
99 
741 


List  showing  amount  of  principal  items  of  freight  and  th€  number  of  passenger*  eer 
ried  on  the  Muskingum  River  for  the  calendar  year  ending  December  31,  1S9S. 


Articles. 


Passengers number. 

General  mcrebandiso tons . 

Coal do.. 

Livestock do.. 

Oil do.. 

Wheat do.. 

Corn do . . 


Amount. 

49,160 

9,670 

9,554 

2,650 

5.250 

2,100 

2,925 

Articles. 


Wool tons. 

Lumber do. . 

Brick do-. 

Hay do. . 

Salt do.. 

Potatoes do.. 


AbKRibL 


i 
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9t  of  steamboats  (stem-wheel)  plying  on  the  Muskingum  Biver  between  Zanesville  and 

MaHettay  Ohio, 


Name. 


gblandMary 
Ezie  Cassel.. 
H..  fiayne  — 
Dcma 

.X>.  MUDSOU. 

ater  Maiden 

nma 

aryH 

el  Norte 


Lens^h. 

Breadth. 

Depth. 

Draft. 

FeeU 

FteU 

Feet, 

Inches, 

160 

34 

7 

24 

138 

31i 

4^ 

22 

120 

24 

sX 

20 

125 

20 

31 

23 

121 

22A 

4A 

16 

69 

12 

2* 

24 

78 

14 

2I 

26 

lt3 

18 

8Ar 
4| 

22 

861 

8A 

40 

Tonnase. 


400 
176 
115 
116 
150 

24 

25 

62 
5.34 


D  D  8. 

lEMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

During  the  latter  part  of  November,  1893,  there  was  lying  in  the  pool 
ibove  Davis  Island  Dam,  Ohio  Eiver,  some  25,000,000  bushels  of  coal 
oaded  on  barges  and  boats,  all  awaiting  a  rise  of  sufficient  volume  to 
permit  towing  down  the  river.  A  barely  sufficient  rise  occurring  on 
he  29th  and  oOth,  t^e  dam  at  Davis  Island  was  lowered  early  on  the 
0th,  and  subsequently  on  that  date  82  steamers  with  600  coal  vessels 
•assed  the  dam.  As  was  to  be  expected  in  this  congested  state  of 
ffairs,  combined  with  the  narrow  channel  available,  due  to  the  barely 
afiicient  rise,  collisions  and  accidents  of  various  kinds  occurred,  caus- 
ng  wrecks  of  several  entire  tows  and  portions  of  others.  Many  of 
bese  wrecks  remained  in  positions  dangerous  to  navigation. .  Upon 
application  to  the  Department,  authority  of  the  Secretary  of  War,  dated 
December  13, 1893,  was  obtained  for  the  immediate  removal  of  these 
wrecks,  of  which  the  written  abandonment  by  their  owners  had  been 
Dade  to  this  office,  and  authority  also  given  at  the  same  time  to  remove 
>tlier  wrecks  after  an  authorized  advertisement  of  thirty  days.  An 
allotment  of  $1,500  was  made  for  the  work. 

Under  the  authority  granted,  11  wrecked  coal  boats  and  barges  were 
•emoved,  as  shown  in  the  following  table: 


Location. 

Miles  from 
PitUburg. 

Vessel. 

Date  of  removal. 

''<H)t  Brunota  Island 

2i 

16 

24i 

25 

53 

66} 

1  coal  barge 

.  ..do 

Dec.  15. 1893. 

Jan.  11, 1894. 

•**?»town  Bar 

1  coal  boat 

. ...do 

Jan.  11, 12, 1894. 
Jan.  9. 1894. 

JcocksBnr 

Icoal  barge 

....do  ............. 

Jan.  8.  9, 10. 1894. 

T*Po«ite  Rochester.  Pa 

Dec.  15, 16. 1893,  and  Jan.  10, 1884. 

... .do  ••.... ....... 

Jan.  10, 1894. 

^e  Clusters 

... .do  ............. 

Dec.  15. 18, 1893. 

....  do  ............. 

Jan.  6, 1894. 

1  coal  flat 

Jan.  6. 1894. 

'*»>henvillehridire 

1  coal  boat 

Jan.  6  and  7, 1894. 

The  removal  of  these  wrecks  practically  exhausted  the  allotment. 

On  February  9,  1894,  a  telegram  was  received  by  this  office  from  the 
'^iretary  of  the  Pittsburg  Coal  Exchange,  stating  that  3  coal  boats 
''ecked  near  Logstown  on  the  6th  were  much  in  the  way  of  naviga- 
■^Xi,  and  requesting  immediate  removal  of  them.  The  facts  were  tele- 
*aphed  the  Chief  of  Engineers,  with  estimate  of  cost,  and  recommen- 
^tion  that  an  allotment  of  the  amount  of  tlie  e^t\msA/b^%<5K^^>^^^Bi^^. 
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and  that  this  office  be  authorized  to  remove  the  wrecks,  hiring  the  ne^ 
essary  plant  and  purchasing  the  necessary  supplies  in  open  market, 
written  abandonment  of  wrecks  by  their  owners  to  be  obtained  beforo 
removal.  By  authority  of  the  Secretary  of  War,  dated  February  13, 
the  above  recommendation  was  approved  and  removal  authorized. 

Under  the  authority  granted  four  wrecked  coal  boats  were  remoTed, 
as  shown  in  the  following  table: 


Location. 


Footof  Logstown  Bar 
Below  LogHtown  Hnr . 

Do 

Head  ot  Crow  Inluud  . 


Miles  from 
Pittsburg. 


18.2 
18.3 
lg.« 

19.5 


Vessel. 


I  coal  boat 

I  piece  co«l  boiat . . 

1  coal  boat 

....do 


I}at«of 


Feb.aa^UN. 

Feb.2S.im. 

Feb.22-23yUli. 

Feb.21-S.UM. 


The  work  was  under  the  immediate  supervision  of  Mr.  £.  J.  Carpen- 
ter, assistant  engineer. 


D  D  g. 

PRKLIMINARY  EXAMINATION  AND  SURVEY  OP  MOUTTI  OF  CKAWnSH 
CREEK,  IN  FIRST  WARD,  AND  MOUTH  OF  MILL  CREEK,  IN  TWENTV- 
FIRST  WARD,  OF  CINCINNATI,  OHIO,  AS  TO  AVAILABILITY  OF  EITHER 
OR  BOTH  OF  THOSE  LOCATIONS  FOR  AN  ICE  HARBOR. 

[PriDtc<l  in  Houao  Ex.  Doc.  "So.  24,  Fifty-third  Congress,  strcoud  session.] 

office  of  the  chief  of  engineers, 

United  States  Army, 
Wdskitigtonj  D,  C,  December  4, 1S03. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  December  2, 1893,  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Eugi 
jieers,  upon  preliminary  examination  and  survey  "at  the  mouth  of  the 
Crawfish  Creek,  in  the  First  ward,  and  the  mouth  of  Mill  Creek,  in  tlie 
Twenty- first  ward,  of  the  city  of  Cincinnati,  Ohio,  as  to  availability  of 
either  or  botli  said  locations  for  an  ice  harbor,'^  made  under  the  pro- 
visions of  sundry  civil  act  of  March  3, 1893. 

Both  of  these  localities  have  been  heretofore  reported  upon  as  to  their 
availability  for  ice  harbors,  and  a  survey  of  Crawfish  Creek  hasooee 
been  made;  and  it  is  believed  that  sufficient  information  is  available  to 
indicate  to  Congress  the  advisability  of  these  improvements  beiw? 
undertaken  by  the  United  States,  and  the  probable  cost  of  the  work. 
The  views  of  Col.  Stickney  are  adverse  to  the  proposed  improvements, 
and  in  these  views  I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.j  Chief  of  Enginecn, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report   OF  LIEUT.    OOL.    AMOS   STICKNEY,   CORPS   OF     ENGINEERS. 

United  States  Engineer  Office, 

Cincinnati^  OhiOy  December  2^  1893. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  i 
preliminary  examination  and  estimate  of  cost  for  survey  at  the  inoatfc 
the  Ora-w&sli  Ctee\L  m  Wi^  ¥\x«»t  vrard,  and  the  mouth  of  Mill  Creek 
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in  tlie  Twenty-first  ward,  of  the  city  of  Cineinnati,  Ohio,  as  to  availa- 
bility of  either  or  both  said  locations  for  an  ice  harbor. 

In  department  letter  of  March  10, 1893, 1  was  desired  to  state  what, 
in  nty  opinion,  is  the  least  amount  that  will  enable  me  to  make  the 
eicamination  and  snrvey  of  the  localities  as  required.  The  preliminary 
examination  has  been  made  without  cost  by  First  Lieut.  Wm.  C.Lanf^- 
fitt,  Corps  of  Engineers,  U.  S.  Army,  a  copy  of  whose  report  is  traus- 
mitted  herewith.  The  cost  of  survey  is  estimated  at  $600  for  the  mouth 
of  Crawfish  Creek  and  $1,800  for  the  mouth  of  Mill  Creek.  Botli  of 
these  localities  as  to  their  availability  for  ice  harbors  have  been 
reported  upon  by  the  late  Lieut.  Col.  Wm.  E.  Merrill,  and  by  a  board 
of  engineers,  whose  reports  will  be  found  in :  House  Ex.  Docs.  No.  34, 
Forty-fourth  Congress,  second  session:  No.  41,  Forty  fifth  Congress, 
second  session,  and  Ko.  50,  Forty-fifth  Congress,  third  session. 

In  the  case  of  Crawfish  Creek  a  survey  was  made  under  the  direction 
of  Col.  Merrill,  and  map  forwarded  with  his  report. 

A  second  survey  of  this  locality  would  be  largely  a  repetition  of  work 
already  done.  A  tracing  of  the  map  of  this  survey  will  be  forwarded 
in  a  day  or  two,  which,  with  a  revision  of  the  estimate  made  by  Col. 
Merrill,  would,  it  is  suggested,  be  sufficient,  as  far  as  that  locality  is 
concerned,  to  comply  with  the  requirement  of  the  act  of  Congress, 
approved  March  3, 1893,  entitled  "An  act  making  appropriations  for 
sundry  civil  expenses  of  the  Government  for  the  fiscal  yeiu*  ending 
June  30,  1894,  and  for  other  purposes.'' 

From  investigations  heretofore  made,  it  would  apj^ear  that  the  con- 
struction of  ice  harbors  at  the  localities  named  would  be  exceedingly 
costly,  and  that  few  of  the  vessels  requiring  protection  would  be  placed 
in  them. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Lieut.  CoL  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 


report  of  lieut.  william  c.  langfitt,  corps  of  engixekr8. 

United  States  Engineer  Office, 

Cincinnati  J  Ohio,  November  9,  ISDS. 

Sir:  In  accordanco  with  yoar  verbal  instructions  I  have  made  a  preliminary 
examination  **•  of  the  month  of  Crawfish  Creek  in  the  First  Ward  and  the  month  of 
Mill  Creek  in  the  Twenty-first  ward  of  the  city  of  Cincinnati,  Ohio,  as  to  availa- 
bility of  either  or  both  said  locations  for  an  ice  harbor,''  and  submit,  after  a  per- 
sonal examination  of  both  localities,  the  following  report: 

Such  examination  is  required  by  act  of  Congress  approved  March  3,  1893,  entitled 
"An  act  making  appropriations  for  sundry  civil  expenses  of  the  Government  for  the 
fiscal  year  ending  June  30,  1894,  and  for  other  purposes/' 

Tho*question  of  ice  harbors  for  the  use  and  benefit  of  the  river  craft  frcqueutin? 
the  harbor  of  Cincinnati  has  been  studied  and  reported  on  at  different  times,  several 
Locations  being  considered,  and  among  them  the  two  in  question.  From  these 
carious  reports  much  information  has  been  taken.  The  reports  to  which  I  would 
sspecially  refer  for  fuller  details  than  are  given  below  are  the  following: 

Beport  of  the  late  Lieut.  Col.  (then  Major)  W.  E.  Merrill,  Corps  of  Kuginecrs,  to 
the  Chief  of  Engineers,  dated  January  23, 1877,  and  printed  in  House  Ex.  Doc.  No. 
)4,  Forty-fourth  Congress,  second  session. 

Beport  of  the  late  Lieut.  Col.  (then  Major)  W.  E.  Merrill,  Corps  of  Engineers,  to 
ihe  Chief  of  Engineers,  dated  December  28, 1877,  and  printed  in  House  Ex.  Doc.  No. 
tl,  Forty-fifth  Congress,  second  session. 

Beport  of  a  board  of  engineers  to  the  Chief  of  Engineers,  dated  January  4, 1879, 
md  printed  in  House  Ex.  Doc.  No.  50,  Forty-fifth  Congress,  third  session. 
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Of  the  several  methods  proposed  for  use  on  the  Ohio  River  for  giving  protection 
from  ice  floods,  such  as  the  building  of  ice  piers  or  breakers,  ice  booms,  the  use  of  i 
harbor  boat,  and  the  excavation  of  a  lateral  basin  in  the  banks,  with  connection  to 
the  river,  in  which  the  craft  to  be  protected  can  be  laid  np  durinz  the  period  of 
danger,  it  is  assumed,  from  the  wording  of  the  provision  of  the  act  of  Congress,  that 
the  last  method  mentioned  was  the  one  had  in  view  by  its  framers,  and  that  method 
only  will  be  considered  here. 

The  two  8treams>  Crawfish  Creek  and  Mill  Creek,  near  their  mouths,  may  be  said 
to  have  the  following  general  features  in  common:  Both  streams  are  small  and  of 
insignificant  discharge  in  low-water  season.  Each  possesses  near  its  mouth  a  nat- 
ural depression  or  basin  of  varying  extent,  separated  from  the  river  by  high  banks, 
through  which  the  streams  empty  into  the  Ohio  River  by  means  of  a  narrow  gorge 
or  gully.  While  the  general  level  of  the  bottom  of  the  depression  is  some  20  feet 
below  the  level  of  the  surrounding  country,  and  to  which  it  is  connected  by  quite 
steep  slopes,  yet  it  is  still  some  30  feet  above  the  level  of  low  water  in  the  river. 
These  figures  refer  more  especially  to  Crawfish  Creek,  but  Mill  Creek  is  very  similar, 
though  the  actual  figures  might  be  somewhat  different.  They  show  at  once  the  very 
large  amount  of  excavation  which  would  be  necessary  at  either  place  to  construct  a 
low-level  basin  accessible  at  low- water  stages  without  locks.  I  will  now  consider 
each  location  separately. 

Mill  Creek. — Near  the  mouth  of  this  creek  are  five  bridges  crossing  it,  all  at  sach 
a  level  that  all  would  have  to  be  provided  with  draw  spans  to  permit  passage  of 
boats  at  all  required  stages  of  water.  Even  if  changed,  they  are  so  close  toptber 
that  there  would  not  be  room  to  operate  the  draw  spans  turning  horizontally;  in 
fact  three  of  them  are  practically  in  juxtaposition.  One  of  these  bridges  is  a  mas- 
sive stone  arch,  whose  clear  span  would  not  give  sufficient  opening  for  a  chanucl  of 
access  to  any  basin  inside.  Four  of  the  five  bridges  are  railway  bridges  and  tbe 
fifth  is  a  plate-girder  highway  bridge.  The  difficulty  of  coming  to  an  arrangement 
for  the  passage  of  boats  through  these  bridges,  which  wonld  be  satisfactory  and 
just,  bot-h  to  tne  present  owners  and  users  and  to  the  navigation  interests,  isapitar- 
ent,  and  the  cost  of  the  necessary  changes  would  evidently  be  enormous.  No  other 
route  for  an  entrance  could  be  selected  that  would  not  have  to  be  crossed  by  these 
same  roads. 

Again,  what  is  called  the  Eighth  street  viaduct  crosses  the  basin,  cutting  it  in 
two  and  reducing  the  available  area,  unless  a  draw  were  put  in  and  the  basin  exca- 
vated on  both  sides  of  the  causeway.  This  viaduct  consists  of  an  earthen  cnib;uiij- 
msnt  carrying  a  roadway,  and  in  addition  an  elevated  structure  on  iron  trestle  work, 
similar  to  the  elevated  railways  in  our  large  cities.  At  the  crossing  of  thoircek 
there  is  a  plate-girder  bridge  resting  on  massive  abutments.  Farther  up  there  is 
still  another  bridge,  which  would  probably  have  to  be  altered  to  enable  fall  advan- 
tage to  be  taken  of  the  natural  depression. 

The  water  of  any  large  basin  constructed  here  would  certainly  become  stajjnaDt 
during  certain  portions  of  the  year,  and  prove  inimical  to  the  health  of  the  city 
near  i«,  unless  a  large  volume  of  fresh  water  could  be  continually  diverted  into  it. 

Milk  Creek  does  not  carry  sufficient  water  for  the  latter  purpose,  and  does  carry  a 
large  amount  of  sewage  and  refuse  which  would  aid  in  rendering  the  water  inipare 
and  would  also  cause  deposits  which  would  require  dredging.    To  prevent  this 
intercepting  sewers  of  large  size  and  great  length  on  both  sides  of  the  stream  would 
be  necessary  and  the  expense,  which  would  be  very  great,  would  have  to  be  borue 
by  the  Government.     Moreover,  if  an  open  connection  with  the  river  were  made 
annual  dredging  would  still  be  necessary  on  account  of  the  deposits  from  the  river 
waters.    To  construct  a  high-level  basin  having  connection  with  the  river  by  means 
of  locks  would  have  all  the  objections  already  noted,  except,  perhaps,  the  last,  with 
the  additional  one  of  the  mucn  greater  expense  of  the  construction,  operating,  and 
maintenance  of  tbo  locks  over  the  open  entrance.    This  greater  cost  of  entrance  by 
locks  would  be  more  or  less  offset,  however,  by  the  greater  amount  of  excavation  that 
would  be  needed  in  the  basin  for  an  open  entrance.     In  any  event,  in  order  to  keep 
the  basin  fresh,  a  large  introduction  of  fresh  water  would  be  necessary.    In  areport 
to  the  Chief  of  Engineers,  U.  8.  Army,  made  by  the  late  Lieut.  Col.  (then  Major) 
W.  E.  Merrill,  Corps  of  Engineers,  dated  January  23,  1877,  and  noted  above,  ths 
question  is  discussed,  and  it  is  there  shown  that  such  introduction  could  not  1m; made 
without  an  expense  out  of  all  proportion  to  the  interest  involved,  and,  in  my  opin- 
ion, that  conclusion  is  still  good. 

Supposing,  however,  that  the  harbor  under  consideration  were  once  constnicted, 
it  is  at  least  doubtful  if  it  would  be  used  to  any  ^reat  extent  by  the  river  craft.  U 
is  a  well-known  fact  that  the  steamers  persist  in  running  up  to  the  last  moment, 
taking  their  chances  of  getting  into  a  safe  place  should  the  river  close  with  ice. 
The  only  nse  that  would  probably  be  made  of  the  harbor  would  be  by  steamers 
which  happened  to  b^  out  ot  eomm\%«\«vi  ^\»  \\\^  time  of  closing  of  the  river  by  ice, 
and  for  the  storage  oi  coaWiar^ft^.    kn^  io-x  \Jas»fc\i%st^j,«^SX^Q^\jl  probably  only  he 
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nsed  by  those  contpaiiies  whose  landings  were  near  to  the  entrance.  Finally,  tne 
river  is  only  frozen  up  at  this  locality  on  an  average  once  in  two  yearS;  and  in  a 
majority  of  cases  the  ice  goes  oat  without  causing  much,  if  any,  damage. 

In  view  of  all  the  above  facts,  I  regard  the  construction  of  an  ice  narbor  at  this 
location  and  of  this  character  as  impracticable  within  any  limits  of  cost  commensu- 
'at>e  with  the  amount  of  benefit  that  would  be  derived  from  it  by  navigation  inter- 
ests ;  nor  do  I  regard  a  survey,  only  upon  the  results  of  which  can  an  accurate  esti- 
iiate  be  made  of  the  cost  of  such  a  harbor,  necessary.  The  cost  of  such  a  survey 
nronld,  however,  be  about  $1,800. 

Crawfish  Creek. — The  construction  of  an  ice  harbor  near  the  mouth  of  this  creek  was 
considered  by  the  late  Lieut.  Col.  (then  M^or)  W.  E.  Merril],  Corps  of  Engiueers, 
n  a  report  to  the  Chief  of  Engineers,  dated  December  28, 1877,  on  the  best  means  of 
>rotecting  the  commerce  of  Cincinnati  from  ice  floods.  It  was  there  shown  that, 
nrithont  going  beyond  the  boundaries  of  the  natural  depression,  which  would  have 
ucreaseathe  cost  out  of  all  proportion,  a  harbor  having  a  low- water  area  of  13  acres, 
connected  with  the  Ohio  River  by  a  dredged  channel  60  feet  wide  could  be  con- 
structed. *  *  *  The  average  depth  of  cutting  was  found  to  be  40.9  feet  to  carry 
:be  bottom  of  the  harbor  to  a  depth  that  boats  could  enter  at  all  stages  of  water  in 
:he  river.  From  my  inspection  of  the  locality  and  comparison  with  the  map  made 
\t  the  time  of  the  report  I  should  say  that  the  conditions  of  the  site  have  not  materi- 
ally changed. 

Should  it  be  considered  necessary  or  judicious  to  construct  an  ice  harbor  by  exca- 
vating inside  the  line  of  the  banks  of  the  river,  then  this  location  is  one  of  the  most 
available  and  convenient  for  the  upper  part  of  the  harbor  of  Cincinnati  that  could 
l>e  selected.    Its  entrance  would  lead  from  deep  water  along  a  concave  shore  and 
'there  would  be  as  little  tendency  to  silt  up,  both  in  the  harbor  and  entrance,  as 
could  be  fouDd  anywhere.     But  still  it  is  probable  that  considerable  deposit  would 
take  place,  requiring  dredging  to  maintain  the  depth.    Crawfish  Creek  itself  being 
HO  insignificant,  its  contribution  of  sediment  would  probably  be  small.    The  flow 
would  not  suffice  to  prevent  the  water  in  the  harbor  from  becoming  stagnant,  and 
thus  the  harbor  would  become  a  constant  menace  to  the  health  of  the  city  near  it, 
and,  on  sanitary  grounds,  be  very  objectionable. 

But  supposing,  as  in  the  case  of  Mill  Creek,  that  the  harbor  were  constructed,  the 

remarks  there  given  as  to  the  probable  use  that  would  be  made  of  a  harbor  apply 

^naliy  well  here,  and  in  addition  it  may  be  remarked  as  to  both  places  that  the 

harbors  would  probably  freeze  up  before  the  flowing  river  closed,  and  boats  seeking 

them  at  the  critical  moment  would  find  them  blocked  and  useless  unless  the  ice  in 

them  were  kept  broken  up  as  fast  as  formed — a  proceeding  hardly  practicable. 

Conversely  it  might  easily  hapx>en  that  after  closing  with  ice  the  river  might  become 

clear  while  the  harbors  were  still  frozen  up,  and  craft  in  them  unable  to  get  out 

^lien  wanted.    This  would  be  more  liable  to  happen  if  a  harbor  with  locks  were 

■^oUBtructed. 

As  already  stated  the  largest  area  obtainable  at  this  location  is  13  acres.  This 
^I'o.i  would  shelter  a  maximum  of  180  coal  barges.  There  are  often  during  winter 
'^  the  harbor  of  Cincinnati  several  times  this  many  coal  barges,  not  to  mention 
^^^amers,  flats,  and  other  craft.  The  very  limited  accommodation  that  this  harbor 
"^'ould  afford  is  evident. 

X  am,  therefore,  of  the  opinion  that  such  a  harbor  at  this  location  would  not  prove 
\^  sufficient  value  to  navigation  interests  to  warrant  its  construction,  nor  do  I  con- 
^**ler  further  survey  as  necessary.  Such  a  survey  as  would  be  necessary  for  accurate 
*^ti mates  of  cost  of  a  harbor  here  would  cost  about  $600. 

The  construction  of  a  harbor  of  the  character  considered  in  the  river  itself,  at  the 
^OQth  of  either  creek  or  elsewhere,  is  impracticable  because  the  high-water  section 
^t*  the  river  is  already  too  f>mall  for  its  volume  of  discharge  without  overflow,  and 
.^t  low  water  it  would  probably  unduly  contract  the  low-water  section.  In  addition 
^t  would  be  speedily  filled  by  deposits  of  sedimentary  matter. 

I  will  conclude  this  report  by  a  quotation  from  the  Report  of  the  Board  of  Engi- 
neers already  referred  to.     The  board  says : 

'^They  [the  board]  are  also  of  the  opinion  that  the  natural  conditions  in  the 
^"icinity  of  Cincinnati  are  such  as  to  preclude  the  possibility  at  any  time  of  con- 
structing satisfactory  lateral  harbors  by  excavation  in  the  banks.'' 
Very  respectftilly,  your  obedient  servant, 

Wm.  C.  Langfitt, 
First  Lieut,  f  Corps  of  Engineers, 

Lieut.  Col.  Amos  Stickney, 

C&rps  of  EngineerSf  U.  S.  d. 
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D  D  lo. 

ESTABLISHMENT  OF  HARBOR  LINES  ON  BOTH  SIDES  OF  THE  OHIO  RIVER 
FROM  THE  UPPER  END  OF  MARTINS  FERRY  TO  THE  LOWER  ESD  OF 
THE  CITY  OF  BELLAIRE,  OHIO. 

Wheeling,  W.  Va.,  April  30^  1891. 

Your  petitioners  would  respectfully  show  that  on  March  5, 1891,  the 
chamber  of  commerce  of  the  city  of  Wheeling,  W.  Va.,  passed  a 
rci-olution  appointing  a  committee  to  take  necessary  steps  to  have  the 
hnibor  lines  of  the  Ohio  Biver  established;  and  that  commi^ee  having 
reported  in  favor  of  petitioning  your  excellency  and  having  said  peti- 
tion signed  not  only  by  the  chamber  of  commerce  but  as  well  as  by 
others  in  interest  on  both  sides  of  the  Ohio  Ei ver  in  the  cities  and  towns 
of  Wheeling  and  Benwood,  W.  Va.,  Martins  Ferry,  Bridgeport,  AVest 
Wheeling,  and  Bellaire,  Ohio,  and  by  persons,  firnis,  and  corporations 
interested  having  property  lying  between  such  cities  and  towns,  which 
report  was  adopted;  therefore,  we,  the  undersigned  bodies  politic, 
firnis,  corporations,  and  persons  having  lands  fronting  upon  the  Ohio 
Biver  in  the  locality  abov^e  mentioned,  or  being  interested  in  industries 
located  upon  said  river  front,  would  respectfully  show  that  Bellaire, 
West  Wheeling,  Bridgeport,  and  Martins  Ferry,  on  the  Ohio  side  of 
the  Ohio  River,  and  Benwood,  and  Wheeling  on  the  West  Virginia 
side  of  said  river,  form  almost  two  continuous  cities  situated  opposite 
each  other  and  extending  along  the  Ohio  River  for  about  5  miles,  con- 
taining a  population  of  nearly  70.000,  with  the  people  thereof  lar<rely 
and  principally  engaged  in  the  manufacture  of  iron,  steel,  and  glass. 
Yonr  petitioners  show  that  a  large  number  of  such  manufactories  are 
situated  upon  the  river  front  and  when  in  operation  produce  lar«:e 
quantities  of  waste  material,  which,  to  save  expense,  to  raise  the  banks 
of  the  river  above  average  high-water  mark  (the  depth  of  the  river 
varying  from  time  to  time  from  1  to  60  feet),  and  to  fill  in  the  lowlands 
along  said  river,  are  dumped  either  over  or  upon  said  river  bank 
between  high  and  low  water  mark.    Your  petitioners  farther  say  and 
show  that  for  years  past  in  the  running  of  such  industrial  establish 
ments,  the  oflfal  or  waste  from  the  same  has  been  used  in  tilling  up  sncb 
low  lands  and  in  raising  the  banks  of  the  river  above  high- water  mark; 
the  titles  to  the  lands  for  the  most  part  of  those  owning  lands  on  the 
river  front  running  usually,  if  not  always,  to  low- water  mark.    Your 
petitioners  say  that  in  the  jiast  few  months  civil  and  criminal  proceed 
ings  have  been  instituted  against  citizens  and  corporations  on  botli 
sides  of  said  Ohio  River,  in  the  towns  and  cities  aforesaid,  by  the  C.  S. 
Government  in  the  Federal  courts,  and  many  citizens  of  West  Virginia 
and  Ohio  now  have  either  indictments  or  civil  suits  i)ending  agJiii'St 
them  for  such  dumping.    Your  petitioners  say  they  wish  to  obey  the 
law,  and  tliat  while  they  desire  to  dump  the  waste  from  their  respective 
l>laces  of  manufacture  upon  their  own  grounds,  for  the  purpose  of 
economy  and  for  the  purpose  of  placing  their  lands  above  average 
high-water  mark,  which  would  be  a  positive  advantage  to  navigation 
by  keeping  the  Ohio  River  at  such  points  in  fixed  limits  and  thus  secur- 
ing a  better  and  more  uniform  depth  of  water,  such  is  the  present  con 
dition  of  affairs  by  reason  of  the  said  suits  and  indictments  and  tlie 
character  of  land  lying  along  said  river,  some  being  at  a  great  distance 
above  low-water  mark  and  others  very  little,  if  any,  above,  witht^e 
lands  or  banks  in  \A^e^?>  ^wtUwg  out  into  the  river,  and  at  others 
apparently  reeedViig  Itotcv  \^  ^w^  lotmw^^Vs^  \«ittom  land,  subject 
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to  overflow  at  a  very  low  stage  of  water,  tliat,  in  the  absence  of  fixed 
and  positive  harbor  lines  your  petitioners  can  not  positively  now,  and 
will  not  in  the  future  with  any  more  certainty  be  able  to,"  tell  where 
they  can  or  can  not  lawfully  dump  their  waste  material. 

Tour  petitioners  in  conclusion  would  respectfully  ask  your  excel- 
lency to  at  once  take  the  necessary  steps  to  have  harbor  lines  fixed  and 
cstablishetl  in  accordance  witb  the  law  authorizing  and  permitting 
your  excellency  t6  do  so,  in  the  cities  of  Wheeling  and  Ben  wood  in 
West  Virginia,  and  in  the  cities  and  towns  of  Ohio  on  the  Ohio  Kivcr 
opposite  to  said  cities  of  Wheeling  and  Benwood,  and  also  between 
those  cities  and  towns  wherever  the  corporate  limits  of  the  same  do  not 
join. 

HULLIHEN   QUARRIER, 

President  Chamber  of  Commerce. 
Howard  Hazlett, 

Secretary  Chamber  of  Commerce. 
The  Eiverside  Iron  Works, 

F.  J.  Hearne,  General  Manager, 
Benwood  Iron  Works, 

Alonzo  Lonng,  Secretary, 
Wheeling  Iron  and  Nail  Co., 

C.  li.  Hubbard,  President, 
Belmont  Nail  Co., 

J.  D.  DuBois,  Secretary, 
The  Nail  City  Lantern  Co., 

A.  W.  Paull,  President, 
G.  W.  Seabrioht, 

Mayor  of  the  city  of  Wheeling,  TV.  Ya. 
J.  G.  Hoffmann  &  Sons  Co., 

J.  G.  Hoffmann,  Secretary. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 

[First  indorsement.] 

MoRGANTOWN,  W.  Ya.,.  May  13j  1891. 

Respectfully  referred  to  the  honorable  Secretary  of  War  through 
Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers,  with  recouimendation 
that  harbor  lines  be  established  as  speedily  as  may  be,  as  requested 
in  within  i)etition,  in  order  to  avoid  litigation  and  indictments,  and  at 
the  same  time  protect  the  navigable  waters  in  the  vicinity  of  Wheeling 
and  Benwood  from  encroachments  by  the  muni  i^i pal  authorities,  rii>a- 
rian  landowners,  and  others. 

Geo.  C.  Sturgiss, 
U.  S.  Attorney,  District  West  Virginia. 

[Second  indorHcment.] 

U.  S.  Engineer  Office, 

Cincinnati,  May  15,  1891. 

Respectfully  forwarded  to  the  Chief  of  Engineers  with  the  recom- 
mendation that  harbor  lines  be  established  at  and  near  Wheeling  as 
soon  as  practicable!  I  would  also  advise  that  lines  be  established  on 
both  sides  of  the  river  from  the  upper  end  of  Martins  Ferry  to  the  lower 
end  of  the  city  of  Bellaire. 

Wm.  E.  Merrill. 
Lieut,  Col.  oj  Ilu^xwew^* 
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[Third  indonement.] 

Office  Ohief  of  Engineers, 

U.  S.  Army, 

May  19, 1891. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  an  application  for  the  establishment  of  harbor  lines  on  both 
sides  of  the  Ohio  River  at  Wheeling  and  Ben  wood,  W.  Ya.,  and  Mar- 
tins Ferry,  Bridgeport,  West  Wheeling,  and  Bellaire,  Ohio. 

It  is  recommended  that  a  Board  of  Officers  of  the  Corps  of  Engineers, 
to  consist  of  Lieut.  Col.  Wm.  E.  Merrill,  Miy.  D.  W.  Lock  wood,  and 
Lieut.  C.  E,  Gillette,  be  constituted  to  consider  and  rei)ort  upon  the 
subject  of  harbor  lines  on  both  sides  of  the  river  from  the  upper  end 
of  Martins  Ferry  to  the  lower  end  of  the  city  of  Bellaire,  as  suggested 
by  Lieut.  Col.  Merrill  in  the  second  indorsement;  the  Board  to  meet  at 
Wheeling,  W.  Va.,  on  the  call  of  the  senior  member.    *    *    • 

With  the  sanction  of  the  Secretary  the  order  constituting  the  Board 
will  be  issued  from  this  office. 

Thos.  Lincoln  Casey, 
Brig,  Oen,^  Chief  of  Ungineers, 

[Fourth  indonement.] 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

JOJ^  TWEEDALE, 

Chief  Clerk. 
War  Depabtment,  May  20^  1891. 

[Fifth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
May  22,  1891. 

Respectfully  referred  to  Lieut.  Col.  William  E.  Merrill,  Corps  of 
Engineers,  for  consideration  and  report  by  the  Board  of  EngiDeers 
constituted  by  paragraph  1  of  Special  Ord^s,  No.  32,  Headquarters 
Corps  of  Engineers,  May  22, 1891. 

The  Board  will  submit  with  its  report  a  map  showing  the  harbor  lines 
recommended  for  adoption. 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Ohief  of  Ungineers. 

[Sixth  indorsement.] 

U.  S.  Engineer  Office, 

Cincinnati,  Ohio,  June  16, 1894. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
report  of  the  Board,  dated  June  15, 1894. 

Amos  Stickney, 
Lieut.  Col.  of  Engineers. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Cincinnati,  Ohio,  June  15, 1894. 

General  :  The  Board  of  Engineer  Officers,  convened  to  consider  and 
report  upon  the  aubje^ct  of  harbor  lines  on  both  sides  of  the  Ohio 
Kiver,  from  the  npp^t  «dl(Sl  ol  ^^^t'Cvas^^^Trj  -^^  the  lower  end  of  the 
city  fi'  bellaire,  0^\o,  Yia^  \;Xife\io\LQt  \«i  ^\sXya3:^\5s«.%5^<;i^^ 
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The  Board  was  originally  convened  by  Special  Orders,  No.  32,  dated 
Seadquarters  Coi*ps  of  Engineers,  U.  S.  Army,  Washington,  D.  C, 
May  22,  1891,  and  consisted  of  Lieut.  Col.  William  E.  Merrill,  Maj. 
Daniel  W.  Lockwood,  and  First  Lieut.  Cassius  E.  Gillette,  Corps  of 
Engineers. 

The  first  meeting  of  the  Board,  which  was  public,  and  had  been  pre- 
nously  advertised,  was  held  at  Wheeling,  W.  Va.,  June  10, 1891.  At 
:hi8  meeting  the  general  subject  of  the  proposed  harbor  lines  was  dis- 
mssed,  and  it  was  decided  that,  in  advance  of  any  definite  action  by 
;he  board,  a  careful  survey  of  the  river  from  the  upper  end  of  Martins 
Ferry  to  the  lower  end  of  the  city  of  Bellaire,  Ohio,  was  required.  The 
bllowing  preliminary  report  was  submitted: 

Cincinnati,  Ohio,  June  1£,  1S91, 

Gkkeral:  The  Board  of  Officers  of  the  Corps  of  Engineers  convened  by  Special 
)rder8,  No.  32,  Headquarters  Corps  of  Engineers,  Washiil^tou,  D.  C,  May  22, 1891,  to 
consider  and  report  upon  the  sul^ect  of  harbor  lines  on  both  sides  of  tho'Oliio  River, 
Tom  the  upper  end  of  Martins  Ferry  to  the  lower  end  of  the  city  of  Bellaire.  Ohio, 
iv'onld  respectfully  submit  the  following  preliminary  report: 

The  Board  met  at  Wheeling,  W.  Va.«  on  the  10th  instant,  pursuant  to  a  call  from 
;he  senior  member,  and  there  had  a  conference  with  the  representatives  of  the  various 
ndustries  interested  in  having  harbor  lines  defined  within  the  limits  named  in  the 
>rder.    The  Board  also  examined  the  river  front  of  the  city. 

As  a  result  of  this  conference  and  examination,  the  Board  has  the  honor  to  report 
;hat  in  its  judgment  it  is  highly  important  that  the  harbor  lines  indicated  in  the 
>rder  convening  the  Board  should  be  defined  at  the  earliest  possible  dcite.  As  there 
8  no  reliable  map  of  this  stretch  of  river  that  is  sufficiently  in  detail  to  enable  the 
f)oard  to  define  with  accuracy  the  lines  which  should  be  established,  it  is  recom- 
nended  that  a  careful  hydroeraphic  survey  of  the  Ohio  £iver,  within  the  limits 
lamed  above,  be  made  under  the  direction  of  the  engineer  officer  in  charge  of  the 
!)hio  River,  which  map  when  completed  shall  be  submitted  to  the  Board  for  final 
bction. 
Respectfully  submitted. 

Wm.  E.  Merriix, 

Lieut.  Col.  of  Engineers, 
D.  W.  Lockwood, 

Major  of  Engineers, 
CA88IU8  E.  Gillette, 
First  Lieut,  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S,  A. 

Authority  having  been  given  therefor,  a  detailed  survey  of  the 
mnks  on  both  sides  of  the  river,  between  the  limits  named  in  the 
)rigiiial  order  convening  the  Board,  was  made  under  the  direction  of 
Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers,  and  the  results  have 
>een  platted  on  10  sheets  on  a  scale  of  120  feet  to  1  inch. 

After  the  death  of  Lieut.  Col.  Merrill,  Maj.  (now  Lieut.  Col.)  Amos 
Stiekney,  Corps  of  Engineers,  was  directed  by  letter  from  office  of 
Jhief  of  Engineers,  dated  February  3,  1892,  to  assume  membership 
)f  the  Board,  and  by  Special  Orders,  No.  50,  dated  Headquarters  Corps 
)f  Engineers,  U,  S.  Army,  October  15,  1892,  Lieut.  Harry  F.  Hodges, 
Jorps  of  Engineers,  was  assigned  to  duty  on  tlie  Board  in  place  of 
Lieut.  Gillette,  relieved  by  letter  fi*om  office  Chief  of  Engineers,  U.  8. 
\rmy,  dated  June  28, 1892. 

The  Board  was  directed  to  reassemble,  upon  the  call  of  the  senior 
nember,  by  paragraph  1,  Special  Orders,  No.  12,  dated  Headquarters 
Dorps  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  March  25, 1893. 

Upon  the  call  of  the  senior  member  the  Board  again  met  at  Wheel- 
Bg,  W.  Va.,  April  24, 1893,  after  due  advertisement  in  the  Wheeling 
md  Pittsburg  papers.    Lieut,  (now  Capt.)  Harry  F.  Hodges,  Corps  of 
Engineers,  was  unable  to  be  present  on  account  of  iusttuatlows*  tt<^\s!L 
;he  office  of  the  Chief  of  Engineers,  XJ.  S.  Aimy,  ^\x^\i\i\^\LVQL\\ft^^t»- 
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ceeO  at  once  to  Sioux  City,  Iowa,  to  assnme  charge  of  works  in  that 
vicinity.  By  paragraph  2,  Special  Orders,  No.  18,  dated  Headquarters 
Corps  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  April  24,  1893, 
Lient.  Hodges  was  relieved  as  a  member  of  the  Board  and  Lieut.  H.E. 
Wiitertnan,  Corps  of  Engineers,  detailed  as  a  member  thereof.  On 
April  24  and  25  public  meetings  were  held,  in  order  that  all  parties 
interested  in  the  establishment  of  harbor  lines  might  ha\'^  an  oppor 
tunity  of  expressing  their  views.  Maps  were  exhibited  showing  tbe 
reach  of  river  within  the  limits  of  the  proposed  lines.  These  public 
meetings  were  not  as  well  attended  as  had  been  hoped,  but  a  number 
of  parties,  rei>resenting  the  navigation  interests,  various  manufactoring 
establishments  upon  the  banks  of  the  river,  railroads,  and  the  city  ^ 
Wheeling,  were  present,  some  of  whom  presented  their  views  upon  the 
subject.  After  giving  an  opportunity  to  all  who  wished  to  discuss  the 
Siub^ect,  the  Board,  accompanied  by  representatives  of  the  various  inter- 
est s,  on  the  afternoon  of  April  25,  1893,  proceeded  to  make  a  personal 
inspection  of  the  river  from  Martins  Ferry  to  Bellaire.  For  this  par- 
pose  Capt.  John  K.  Booth  kindly  offered  his  steamer  Liberty  ou  behalf 
of  the  river  interests.  Some  time  after  the  adjournment  of  the  meet- 
ing Mr.  F.  J.  Hearne,  general  manager  of  the  Riverside  Iron  Works, 
presented  a  communication,  accompanied  by  maps,  relating  to  the  pro 
posed  harbor  lines  in  the  vicinity  of  Benwood. 

DESCRIPTION   OF   THE   LOCALITY. 

From  the  upper  end  of  Martins  Ferry  down  to  near  the  bead  of 
Wheeling  Island  the  Ohio  Biver  has  a  width,  between  natural  banks, 
varying  from  1,325  feet  to  1,450  feet.  In  this  reach  the  river  is  crossed 
by  one  bridge,  formerly  belonging  to  the  Wheeling  and  Harrisborg 
Railway,  but  now  a  part  of  the  Wheeling  Bridge  and  Terminal  Bail 
way  system.  There  are  some  eucroaehments  made  by  tilling  out  the 
baTiks  in  this  part  of  the  river,  but  nothing  of  a  serious  nature.  Wheel 
ing  Island  divides  the  river  into  two  branches,  the  main  and  navigable 
branch  passing  on  the  West  Virginia  side.  Along  this  branch  the 
width,  between  natural  banks,  varies  from  about  1,450  to  950  feet 
This  part  of  the  river  is  crossed  by  two  bridges,  one  (the  upper)  being 
the  old  suspension  bridge,  and  the  other,  a  short  distance  below  it, 
belonging  to  the  Wheeling  Bridge  Company;  just  below  this  bridge 
is  the  public  steamboat  landing  of  the  city  of  Wheeling,  and  near  the 
lower  end  of  this  landing  is  a  freight  house  of  the  Pennsylvania  Rail- 
road C<)mi)any,  which,  it  is  said,  is  built  entirely,  or  almost  entirely, 
upon  ground  made  outside  of  the  natural  river  bank;  outside  of  the 
freight  house  is  a  platform  and  a  track.  The  present  width  of  the 
river  at  this  point  is  875  feet.  Below  the  freight  house  and  nearly 
opposite  the  lower  point  of  the  island  is  an  encroachment  made  by 
building  out  a  point  into  the  river  by  the  dumping  of  slag,  etc.,  oyer 
the  bank.  This  is  seriously  complained  of  by  navigators  as  throwing 
the  current  over  toward  the  opposite  shore. 

The  back  channel,  in  rear  of  Wheeling  Island,  has  a  width  between 
natural  banks  varying  from  750  to  600  feet;  it  is  crossed  by  two 
bridges  and  a  dam.  It  is  not  navigable  except  at  the  head,  and  on  the 
banks  on  the  main  shore  are  many  manufacturing  establisliments.  A 
railroad  track  is  laid  along  the  bank  and  there  are  numerous  instances 
of  building  out  beyond  the  banks,  but  nothing  of  a  seriout*  nature. 

Below  WAveeWng  l^\aiidL  Wi^  x\n^\:  ^sftwtmues  with  a  least  width 
between  natural  baiik^  ot  ^>oo\slV  V^^  l<8^\»\i»^C^'^  "js^^jivs^hes  Boss^ 
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Island,  which  is  small  and  low.  Here  the  main  river  is  aboat  1,200  feet 
wide,  with  a  back  channel  of  400  feet  width.  Just  below  Boggs  Island 
the  natural  banks  were  about  1,200  feet  apart,  the  width  gradually 
increasing  to  about  1,350  feet  at  the  lower  end  of  Bellaire.  In  this 
reach  the  river  is  crossed  by  the  Bellaire  bridge;  and  in  this  reach, 
just  below  Boggs  Island,  the  most  serious  encroachments,  between 
Marti|)s  Ferry  and  Bellaire,  occur.  The  Riverside  Ironworks  on  the 
West  Virginia  side,  and  the  Bellaire  Steel  Works  on  the  Ohio  side, 
just  opposite  each  other,  have  placed  slag,  etc.,  beyond  tlie  natural 
banks,  so  as  to  contract  the  river  to  a  width  of  about  950  feet.  These 
encroachments  form  a.  throat  through  which  the  entire  discharge  of 
the  river  passes,  except  in  exceptional  rises,  when  the  water  gets  over 
the  banks,  and  have  undoubtedly  made  considerable  changes  iu  the 
velocity  and  direction  of  the  current;  and  it  is  claimed  by  the  naviga- 
tors that  they  have  ccnsiderably  increased  the  difficulty  of  passing 
the  Bellaire  bridge  just  below. 

CONSIDERATIONS   GOVERNING   THE   BOARD. 

Along  this  stretch  of  river,  from  the  upper  end  of  Martins  Ferry  to 
Bellaire,  a  distance  of  about  8  miles  by  the  main  channel,  there  are 
many  and  varied  interests  involved  iu  the  establishniont  of  harbor 
lines,  and  the  board  in  its  recommendations  has  endeavored  to  locate 
the  lines  in  such  manner  as*  to  best  serve,  as  nearly  as  possible,  the 
interests  of  all  concerned,  though  in  a  few  cases,  notably  that  of  the 
Bellaire  Steel  Works,  the  action  of  the  parties  themselves  in  encroaching 
upon  the  river  makes  it  impossible  in  securing  a  proper  cross  sedition  of 
discharge  for  flood  waters,  and  to  correct,  as  far  as  possible,  cross  cur- 
rents, et<5.,  caused  by  projecting  points  in  this  and  other  cases  to  avoid 
placing  the  lines  some  distance  back  from  the  artificial  bank  bnilt  up 
by  the  damping  of  slag  and  mill  refuse  into  the  river,  a  proceeding 
which  has  not  only  afforded  the  parties  interested  an  economical  jnethod 
of  getting  rid  of  the  waste  material  wliich  rapidly  accumulates  from 
works  of  this  character,  but  which  also  gives  promise  of  additional 
land,  costing  practically  nothing,  for  an  extension  of  jdant  and  manu- 
facturing facilit4es. 

Owing  to  the  fact  thjit  the  river  banks  and  bottom  are  unstable,  and  the 
s]o])es  of  the  river  surface  ever  changing,  the  Board  has  had  much  dif- 
ficulty in  deciding  as  to  the  best  method  of  laying  out  fixed  harbor  lines 
that  would  be  suitable  after  a  lapse  of  years,  and  that  could  be  easily 
and  definitely  located  by  interested  parties.  After  a  careful  considera- 
tion of  the  subject,  the  following  method  was  adopted:  To  establiwsh,  as 
nearly  as  possible,  the  height  of  the  river  surface  at  a  numler  of  points, 
on  both  banks,  along  the  reach  of  river  under  consideration,  when  the 
Wheeling  gauge  should  mark  40  feet.  Having  the  slopes  of  the  lijies 
connecting  these  ])oints,  assume  regular  slopes  which  shall  nearly  coin- 
cide with  them.  Let  the  lines  of  intersection  of  planes  passed  through 
these  regular  slopes  with  assumed  bank  slopes  of  one  on  three  be  the 
harbor  lines.  Having  thus  established  the  lines,  let  it  be  provided  that 
filling  of  the  banks,  or  placing  of  structures  except  as  hereafter  noted, 
or  material  of  any  kind,  shall  not  be  permitted  beyond  planes  passing 
through  the  harbor  lines,  and  having  slopes  of  one  vertical  to  three 
horizontal.  The  lines  corresponding  to  the  40foot  reading  on  the 
Wheeling  gauge  are  selected  because  the  surface  of  the  the  river,  at 
that  stage,  is  about  at  the  top  of  the  immediate  banks. 

In  laying  down  the  lines,  the  Board  has  AefemeivJL  \V  igto^^x.  \.^i<^^^ 
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as  nearly  as  might  be,  the  present  banks  of  the  river,  except  in  cases 
where  an  encroaching  projection  interfered  materially  with  the  natoral 
ilow  of  the  river. 

The  black  lines,  laid  down  on  the  maps  herewith,  are  approximately 
the  horizontal  projections  of  the  intersection  of  the  prox)osed  author- 
ized slopes  of  the  bank  by  the  surface  of  the  water  when  the  Wheel- 
ing liiver  gauge  reads  40  feet.  If  the  location  of  these  lines  is 
approved,  it  is  proposed  to  fix  them  in  horizontal  projection  by  proi>ei! 
references  to  fixed  points,  and  to  fix  their  elevation  by  reference  to 
suitable  bench  marks  connected  with  the  Wheeling  gauge.  The  slope 
of  the  river  banks  below  the  lines  marked,  except  at  tlie  public  land- 
ing of  Wheeling,  are  to  be  one  on  three;  thus  the  upper  limits  of  the 
slopes  will  be  the  lines  to  be  known  as  the  harbor  lines.  At  the  Wheel- 
ing landing  the  slope  of  bank  is  to  be  one  on  five,  that  being  about  the 
slope  of  the  existing  paved  wharf. 

It  is  recommended  that  no  person  be  allowed  to  place  structures  or 
material  of  any  kind,  except  bridge  piers  and  necessary  structures  for 
public  waterworks,  on  the  river  side  of  the  slopes  above  mentioned. 
Above  the  40-foot  line  it  is  not  deemed  necessary  to  define  the  slopes 
of  the  bank  or  restrict  the  owners  of  abutting  property. 

After  the  action  ot^  the  honorable  Secretary  of  War  upon  the  pro- 
posed location  of  the  lines,  the  Board  would  respectfully  request  that 
the  maps  be  returned,  and  authority  given  to  have  the  necessary  base 
lines  and  level  lines  run,  and  suitable  moiiuments  and  benches  placed, 
when  an  additional  sheet  or  sheets  will  be  added  to  the  maps,  giving 
precise  descriptions  by  which  all  points  of  the  lines  may  be  accurately 
located. 

Respectfully  submitted. 

Amos  Sticknby, 
Lieut  Col,  of  Engineers. 

D.   W.   LOCKWOOD, 

Major  of  Engineers, 
H.  E.  Waterman, 
First  Li^uf.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[First  inclorBement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

June  18, 1894. 

Respectfully  submitted  to  the  Secretary  of  War. 

By  authority  of  the  Secretary  of  War  of  May  20,  1891,  a  Board  of 
Engineers  was  constituted  to  consider  and  report  upon  the  subject  of 
the  establishment  of  harbor  lines  on  both  sides  of  the  Ohio  River,  fit»m 
the  upper  end  of  Martins  Ferry  to  the  lower  end  of  the  city  of  Bellaire, 
Ohio. 

The  board  has  given  careful  consideration  to  the  questions  connected 
with  this  matter  and  submits  the  within  report  and  accompanying  map* 
(in  ten  sheets),  to  which  attention  is  respectfully  invited. 

The  harbor  lines  selected  by  the  board  are  shown  in  light  black  lines 
on  the  map,  and  the  Board  recommends  that  the  location  of  these  lines 
be  approved,  and  that  the  map  be  then  returned  and  authority  given 
to  have  the  necessary  \>as^  Ywi^^  ^tA  Wi^ls  run,  and  suitable  mona- 
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ments  and  benches  placed,  after  \?hich  an  additional  sheet  or  sheets 
will  be  added  to  the  map,  giving  precise  descriptions  by  which  all  points 
of  the  lines  may  be  accurately  located.  I  concur  in  this  recommenda- 
tion and  further  recommend  that  the  Secretary  of  War  place  his 
approval  both  upon  the  report  and  upon  the  map. 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  of  Engineerg. 

[Second  indorsement.] 

War  Department,  June  21^  1894. 
Ap])roved. 

Daniel  S.  Lamont, 

Secretary  of  War. 
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IMPROVEMENT   OF  CHEAT,   MONOXGAHELA,  AND  ALLEGHENY  RIVERS, 

WEST  VIRGINIA  AND  PENNSYLVANIA. 


REPORT  OF  CAPT.  R,  L,  HOXIE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 

1.  Monongahela   River,    West    Virginia  '  4.  Pnrcliaso  of  Lock  and  Diini    No.   6, 

and  Pennsylvania.  I  Monongahela  River. 

2.  Operatin*?  and  care  of  locks  and  dams  '.  5.  Cheat  River,  West  Virginia. 

Nos.  8  and  9,  Monon^^ahela  River.        !  6.  Allegheny  River,  Pennsylvania. 

3.  Pnrchase  of  Lock  and    Dam  No.   7,  |  7.  Dam  at  Herr  Island,  Allegheny  River, 

Monongahela  River.  near  Pittsburg,  Pa. 


United  States  Engineer  Office, 

Pittshnrg^  Pa.,  July  10,  1891.  ' 

General  :  I  have  the  honor  to  transmit  herewith  the  nnnual  reports 
on  the  works  under  my  charge  daring  the  fiscal  year  ending  June  30, 
1894. 

I  relieved  Lieut.  Col.  Amos  Stickney  of  the  charge  of  these  works 
on  December  14, 1893,  pursuant  to  paragraph  10,  Special  Orders  No. 
260,  Headquarters  of  the  Army,  Adjutant-General's  Office,  Washington, 
November  10,  1893. 

Very  resi)ectfully, 

II,  L.  HoxiE, 
Captaiii  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


£  E  I. 

IMPROVEMENT  OF   MONONGAHELA  RIVER,  WEST   VIRGINIA  AND   PENN- 
SYLVANIA. 

Statement  of  the  amount  and  date  of  all  appropriations. 

Jnnel0,1872 $25,000 

March  3,1873 66,000 

June  23. 1874 25,000 

March  3,1875 22,000 

June  18,  1878 25,000 

1%QX 
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March  3,  1879 $24,000 

June  14,  1880 .•- 25,000 

March  3,  1881 25,000 

August  2,1882 25,000 

July  5,1884 45,000 

Augusts,  1886 '. 90,900 

August  11,1888 35,000 

September  25,  1889  (allotted  from  appropriation  for  examinations,  Kurreys, 

and  contingencies  of  rivers  and  harbors) 4,000 

July  13, 1892 25,000 

Total 461,900 

The  original  project  for  the  improvement  of  the  Monongahela  River 
was  the  construction  of  two  locks  and  dams  to  continue  slack -water 
navigation  from  the  head  of  slack-water  navigation  of  the  Mononga- 
hela Navigation  Company  to  Morgantown,  W.  Va.,  a  distance  of  14 
miles.  These  locks  and  dams,  known  respectively  as  !Nos.  8  and  9, 
were  completed  in  1889  and  have  been  in  successful  operation. 

The  river  and  harber  act  of  July  13, 1892,  appropriate  the  sum  of 
$25,000  for  the  extension  of  the  improvement  on  Monongahela  Biver 
by  beginning  work  on  an  additional  lock  and  dam,  which  is  designated 
as  No.  10,  and  a  survey  has  been  made  for  the  purpose  of  determiniug 
the  exact  location  of  this  lock,  which  will  be  near  Morgantown,  W.  V^ 

During  the  past  fiscal  year  a  careful  examination  has  been  made  of 
the  river  in  the  vicinity  of  Morgantown,  W.  Va.,  for  a  distance  of  abont 
2J  miles  measured  along  the  river,  for  the  puri^ose  of  fixing  definitely 
upon  a  site  for  Lock  and  Dam  No.  10.    The  interests  of  navigation 
appear  to  require  that  the  site  should  be  fixed  at  Falling  Kun,  below 
Morgantown,  and  this  location  appears  to  be  an  advantageous  one  for 
the  town.    Local  opposition  having  been  encountered,  the  objections 
raised  are  now  under  consideration,  with  a  view  to  reconciling,  if  possible, 
conflicting  interests.    The  appropriation  available  being  sufficient oolj 
for  the  purchase  of  the  necessary  land  at  this  site,  and  prelimiiiaiy 
operations  to  a  limited  extent,  there  is  plenty  of  time  for  reachinga 
decision  in  this  matter. 

Lock  and  Dam  No.  10  will  be  first  in  a  series  of  six  required  for  tho 
completion  of  slack- water  navigation  to  Fairmount.  Projects  have 
been  presented  from  time  to  time  for  this  improvement,  but  none  have 
been  definitely  approved  as  yet.  The  appropriation  of  $25,000  in  1892 
for  the  extension  of  the  improvement  of  the  Monongahela  River  is  in 
line  with  the  recommendations  heretofore  made,  but  this  improvement 
will  be  of  little  value  until  completed.  The  cost  of  the  entire  work, 
including  lock-keepers'  dwellings  and  the  necessary  outbuildings  for 
each  lock,  will  be  about  $1,320,000,  an  average  of  $220,000  for  each 
lock  and  dam.  It  will  be  both  economical  and  advantageous  to  the 
United  States  to  make  an  appropriation  of  the  entire  amount  requirrf 
for  the  completion  of  the  improvement,  providing  for  such  annoal 
expenditure  as  maybe  thought  advisable.  The  construction  of  the 
locks%iight  then  be  commenced  at  several  points  at  once,  and  the  con- 
struction of  the  dams  could  follow,  beginning  with  No.  6,  so  that  no 
work  need  be  done  in  pool  water  with  its  attendant  additional  cost  and 
inconvenience. 

A  new  line  of  steamboats  was  established  on  the  Monongahela  Kiver 
on  March  25, 1894,  making  daily  trips  between  Brownsville,  Pa.,  ^^ 
Point  Marion,  Pa.  The  State  Line  Railroad  was  also  completed  betjreen 
Morgantown,  W.  Va.,  and  Uniontown,  Pa.,  and  was  opened  for  ' 
ness  on  April  '2. 
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!'bis  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
lay,  assistant  engineer. 

[Extract  from  report  of  Mr.  Philip  Golay.] 

'ith  a  view  of  definitely  locating  Lock  and  Dam  No.  10,  twenty-two  prospecting 
(8  were  drilled  during  the  past  year  at  various  places  along  the  Monongahel a 
er  from  2  miles  above  to  one-half  mile  below  Morgantown.  Surface  indications 
soundings  made  through  the  gravel  with  a  churn  drill  had  led  to  the  conclusion 
l;  solid  rock  foundation  could  be  found  in  the  bed  of  the  river  for  a  considerable 
ance  above  Morgantown ;  but  deeper  drilling  shows  that  much  of  the  supposed 
1  rock  is  only  a  mere  shell.  Just  above  the  mouth  of  Coburns  Run,  2  miles  above 
-gantown,  the  bed  of  the  river  is  shale  and  coal,  with  Handrock  under  the  coal  at 
pth  of  about  18  feet  below  nonnal  pool  level.  Good  rock  foundation  was  found 
be  bed  of  the  river  one-half  mile  above  the  Morgantown  wharf,  also  near  Fall- 
Rnn,  which  is  at  the  lower  end  of  Morgantown. 

survey  of  the  necessary  land  on  both  sides  of  the  river  and  of  a  cross  section  of 
river  on  Ime  of  proposed  location  of  dam,  has  been  made,  and  is  represented  by 
ip  dated  May,  1894. 

•he  harbor  of  Pittsburg  has  suffered  from  numerous  encroachments 
»n  the  navigable  channel  of  the  Ohio,  the  Monongahela,  and  the 
egheuy  rivers.  This  matter  is  now  fairly  under  control,  and  the 
istion  of  new  harbor  lines  has  been  investigated  by  a  Board 
K>inted  pursuant  to  Special  Orders  No.  87,  Headquarters  Chief  of 
^ineers,  December  20, 1690.  The  report  of  the  Board  has  not  yet 
n  promulgated,  and  until  the  lines  which  this  Board  may  propose 
ill  have  been  approved  by  the  Secretary  of  War,  there  will  be  more 
less  diflBculty  in  preventing  encroachments. 

?he  harbor  of  Pittsburg  has  been  under  the  immediate  supervision 
Mr.  J.  W.  Arras,  assistant  engineer.  ^ 

[Extract  from  reiwrt  of  Mr.  J.  W.  Arras.] 

0  difficulty  was  experienced  during  the  past  year  in  preventing  encroachmenta 
the  navigable  channel  of  the  river  in  th^  vicinity  of  Pittsburg.  Nearly  all  of 
Be  against  whom  proceedings  had  been  instituted  prior  to  the  end  of  the  liscal 
r  1893  continued  to  observe  a  strict  obedience  to  the  law  prohibiting  encroach, 
its  on  navigable  streams,  and  only  a  few  othera  offered  to  make  deposits  of  waste 
:erialsinthe  stream,  or  otherwise  obstruct  navigation.  Among  these  the  only 
8  requiring  mention  are  Thomas  A.  Millar,  at  McKeesport,  Pa.,  and  some  parties 
the  left  bank  of  the  river  at  the  Pittsburg,  Cincinnati,  Chicago  and  St.  Louis 
Iway  bridge,  Pittsburg,  Pa.  The  former,  in  order  to  reclaim  property  which  he 
ted  had  been  washed  away  during  freshets,  had  a  double  row  of  heavy  piles  driven 
what  he  claimed  was  the  river  line  of  his  tract  of  land.  The  piles  were  driven 
Qg  the  left  side  of  the  Youghiogheny  and  Monongahela  rivers  where  the  former 
ptic'B  into  the  latter,  at  McKeeHport.  The  obstruction  extends  about  400  feet  up 
Youghiogheny  Kiver  and  a  like  distance  down  the  Monongahela  River,  and  at 
Angle  formed  by  the  two  streams  is  fully  150  feet  from  the  bank.  Between  these 
8  and  the  bank  he  proposed  to  make  a  permanent  embankment.  Since  the  piles 
proposed  embankment  encroach  on  the  navigable  channel  in  the  Youghiogheny 
'ow  run,  the  obstruction  would  become  a  very  Kerious  one  to  navigators.  Such 
ou  has  been  taken  by  the  IT.  S.  attorney  as  is  expected  to  secure  to  the  Govern- 
['  the  removal  of  the  piles  and  a  permanent  injunction. 

^e  encrouclimcnt  at  the  Pittsburg,  Cincinnati,  Chicago  and  St.  Louis  Railway 
^6,  Pittsburg,  Pa.,  consists  in  an  embankment  of  earth,  ashes,  brickbats,  and 
I*  waste  materials  60  feet  wide  and  170  feet  long,  in  front  of  lands  of  Joseph 
h  &,  Co.;  Robert  Adams;  Bernard  Ma!oy;  Pittsburg,  Virginia  and  Charleston 
^ay  Company ;  and  Pittsburg,  Cincinnati,  Chicago  and  St.  Louis  Railway  Cora- 
»'.  As  an  obstruction  to  navigation  this  is  not  very  serious.  Their  attention 
(^  called  to  the  matter,  the  parties  stopped  the  filling. 

'«  West  Elizabeth  bridge  was  completed  and  an  inspection  made.  It  was  found 
►xifonn  to  the  plans  approved  by  the  Secretary  of  War.  Neither  this  bridge,  nor 
proposed  structurcH,  the  erectfonof  which  is  authorized,  will  interfere  with  safe 
^Tee  navigation  beyond  necessitating  such  precautions  in  passing  them  as  bridges 
meral  placed  over  navigable  waters  require, 
ring  tue  past  year  investigations  of  encroachments  -wen^mftA^  \tl  \X3kft^v:?^';i>«'v«k."^ 
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oases:  L.  M.  Morris,  nt  Twenty-sixth  street,  Pittsbnrg;  Marshall  Foundrj  nd 
Strnctnral  Works,  at  Twenty-eighth  street,  Pittsburg;  Pennsylvania  Salt  Kann- 
facturing  Company,  at  Natrona,  Pa. ;  Allegheny  City,  at  foot  of  Anderson  street,  Alle- 
«;haii5',  Pa.;  Kmil  Winter  Company,  at  Herr  Island;  Pittsburg  city  dump  boat, 
:i  t  Fourth  street,  Pittsburg.  Legal  proceedings  were  instituted  against  the  first-tivc- 
iiautcd  parties  by  the  IJ.  S.  attorney.  The  complaints  against  the  Pennsylvania  Salt 
Manufacturing  Company,  and  Allegheny  City,  were  found  to  bo  practically  grooDd- 
lesH,  and,  their  attention  being  called  to  the  matter,  the  Emil  Winter  Company  and 
the  operators  of  th..  Pittsburg  city  dump  boat  ceased  placing  waste  material  into 
the  river. 

Money  statement, 

•July  1,  1893,  balauco  unexpended $23,598.49 

Juno  30, 1894,  amount  expended  during  llscal  year 2, 134. 41 

July  1, 1894,  bahnico  unexpended 21, 4&4.(^ 

Amount  tbut  can  be  pi  olitably  expended  in  fiscal  year  ending  Juno  30,1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Comniefce  that  jiassed  through  United  States  Lock  No.  8  during  1S!)3. 


A  see 

nfling. 

Dcsce  nfling. 

Month. 

I*aj*son- 

ger8. 

Froight. 

Passon 

SOTS. 

Freight. 

1 
January  (riv-j 
»u*  frozen) . . 

Tom. 

Tont.     j 

Ff'bninr.v  .. . 

Mari'h  .'. 

April 

Mny 

J  lino 

J  uly 

360 
471 
4U8 
730 
1,073 
3,928 

634.  62 
832.  70 
715.  50 
317.35 
463.93 
297.  62 

497 
555 
519 
719 
1.611 
3,640 

425 

360.  25 
2. 165.  24 
2, 302-98 
2,  753.  24 

987. 48 

Month. 


Asccndiug. 


DMceBdio]!. 


^1S^°1  Freight.  |^"~"|  Fwigbt 
gers.  '*       I   gen.         ^ 


August  — 
September  . 

October 

November  . 
December . . 


1,978 
976 
764 
439 
.178 


Total..    12,105 


Tont. 

521.85 

2,152 

451.08 

1,050 

202.25 

828 

937.35 

4Z1 

322.60 

437 

5,696.85 

12,429 

1 

Tofu. 

iwi.:4 

508.53 

aa&st 


Commerce  that  passed  through  United  States  Lock  No.  0  during  1893, 


Month. 


Ascending. 


I 


Doscending. 


''g:r'^"'«"-i''ge«°!i^"'>e''t. 


Jnnunry  (riv- 

vv  frozen)  .'<. 
February  . . .  [ 

Mareh j 

April 

May    I 

Juno 1.696 

July ;    4,028 


TOTXM. 


422 
496 
4C7 
768 


317.50 
981 
1,185 
915.  25 
784.05 
879.80 


Tons. 


Month. 


578.  75 
285.49 
2, 197. 25 
1, 881.  70 
731. 90 
581.25 


August . . . 
September 
October... 
November 
I>ecember. 

Total. 


Ascending. 


Passen- 
gers. 


Freight. 


2,177 
987 
780 
446 
393 


Tons. 
1, 186. 30 
1,512 
1. 156. 25 
1,794 

408.50 


12,660  111.  119. 74 


Bescendia;. 


Pasaeu 
gers. 


1,831 
978 
736 
309 
361 


Frdglit. 


563 
56.S 
117. » 
911 
41iS 


11,272 


8.377.09 


These  tables  show  that  the  commerce  during  1893  on  the  14  miles  of  tile  Mononga- 
hela  Kivor,  which  is  controlled  by  the  United  States,  was  as  follows: 

Tons  of  freight 18,5fl6.»7 

Passengers 24,233 
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e  following  table,  compiled  from  tbe  aiioDal  reports  of  the  Monougabeta  Nat 
lu  Compiui;,  ahowe  tbe  commercial  movement  on  the  lower  part  of  tUia  river  [ 
>ast  eight  years: 


Artiolea. 

1880. 

.SBi. 

l^SS. 

1888. 

1800. 

1891. 

1892. 

21.801 
3,861,162 

1803. 

10,131 

Ton.. 

•s: 
"lis 

n.ina 
11.  i« 

30,172 

30 

80,230 

233 

'■g 

8,070 
U,778 

Ten.. 
10,005 

23,109 

1,480.322 

6,021 

2,335 

11. 016 

Toitt. 

'7ea 

1,29/ 874 

IV.W. 

,«idhot««- 
IfifU  freight . . 
mdcoke 

3.8051 602 

■ilnpig.... 

25,887 

23.738 

2^331 

2,301 
2»:336 

105,  eoo 

34,009 

ia.3!« 

GO.  229 

loa 

13,  TOG 
*.<1S1 
5J.8W 

1« 

22,132 

"•i 

io,S8a 

3.036 

18, 7M 

bItbo 

100 
74,600 

11,122 
4.505 

'922 

2,2H 

14.052 

80,900 
29.391 

i;6i5 

n.isd 

BIO 

10,806 
go;  000 

«:::::::::::: 

Tot«l 

l,ra3,484 

3,287,005 

l,S3i,785 

3,322,230 
45,811 

i,T55JtK) 

1.528.105 

4,103,304 
80,500 

4,142,BU 

"B*™ 

za.SBS 

SO,  584 

08,440 

Bridge*  eomphtad  oc«r  Moiiongahela  Bicer  and  i[«  branches. 


itag.     ClDclnuati.    Cbicaeo 
Sr.^uls  Rw7. 

□Kabela  CoDDectlDg  Bwy  . . 

acre  Bud  Ohio  (Gl«Dva<Hl)  ... 
■org.  UcKcceport  and  You- 
>);henv  (HoioMtead). 
i.vlmnlaR.R.  (Port  Perry)... 
•cuporl  and  Dnqiieane 

«!>pi>ttnDdBeBiieincr 

■org.  UcKroiiwrt  nod  You 
ifhvD;  (UcRt-eHporl). 
!eiipot  t  SuspeusloQ 

ngabclaUly 

■Md  Baltimore  Short  Lino  K. 

Gn«Rfletd). 

ijlTuilaS.  R,  (RediloDe)... 

MTille 

I.iDO  R.  K.  (Point  Uarlon) . . . 

nore  ud  Ohio  R.  R.   (nar 
rniannt.  W.  Va.). 

imoiv  Bn"uhio  R.  R  '{aekr 


Highway . 
ibiilmad!' 

HiTiwa/.. 


Railroad . . 
....do 


Davia  lalanl  Dam. 


YougliioghenyKlv.^ 


■\ \:- 
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Bridges  authorised  and  not  completed. 


Kame. 


South  Twenty-BocoDd  street, 

Pittsburg. 
Six- Mile   Ferry,   near    Pitta- 

burg. 

Jlomestead 

Yougbiogheny  Central  Rwy. 

Co.,  near  Dawson. 


Distance 

above 

Kind. 

Spans. 

mouth. 

MiUt. 

2 

Highway . 

5 

5 

...  do 

4 

7 

do 

5 

61 

Railway  .. 

3 

Channel  span. 


Clear 
width 
on  low- 
water 
line. 


Feet. 
380 


Clear 
height 
above 
normal 
pool 
level. 


Kame  of 

pool  m 

which 

located. 


Feet. 

53        '  No.  1. 


370 

,  53.75 

350 

52 

95 

20 

...do 


...do  .. 
No.2- 


DateofiMW 

of  rtawter  or 

approval  of 

act  of  Cn^- 

grestt. 


Feb.U,l898.' 


Kame. 


South  Twenty-second  street, 
PittHburg. 

Six-Mile  ferry,  near  Pitts- 
burg. 

Homestead , 

Youghiogheny  Central  Rwy. 
Co.,  near  Dawson. 


Date  of 
apnroval  of 

plans  by 

Secretary  of 

War. 


Dec.  26, 1891f 

Aug.  21, 1891t 

May  24, 1893t 
Sopt.24, 1892t 


Date  of  commencement  of 

work  prescribed  by  charter  or 

by  act  of  Congress. 


Date  of  completion  of 
work  prescribed  by 
charter  or  by  act  of 
Congress. 


2  years  from  date  of  charter  ...o  years  thereafter. 


.do 


Do. 


1  year  from  date  of  approval. . '  3 years  from  datefhereot 

2  years  from  date  of  charter  . .  5  years  thereafter. 


*  Date  of  approval  of  act  of  Congress.  f  Company  chartered  by  State  of  Pennsylvania. 

£  £  2. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  8  AND  9,  MONONGA- 

HELA  RIVER. 

Tbe  Moiiongahela  River  from  Morgantown,  W.  Va.,  to  its  mouth  afc 
Pittsburg,  is  canalized  by  nine  locks  and  dams,  of  which  the  first  seven, 
counting  from  Pittsburg,  arc  the  property  of  the  Monongahela  "Sm- 
gation  Company,  and  the  eighth  and  ninth  are  the  property  of  the 
United  States.  The  eiglith  dam  is  88.15  miles  above  Pittsburg,  aud 
Morgantown,  the  head  of  the  slack  water,  is  102.16  miles  from  the  same. 
It  may,  therefore,  be  stated  that  14  miles  of  this  river  is  under  the  direct 
control  of  the  United  States  and  88  miles  is  under  a  private  corporation. 

The  following  is  a  statement  of  date  and  amount  of  all  allotments  for 
this  work : 

An|ru8t5,1884 $1,000.00|  October  27,  1888 $3,000.00 

September  1, 1884 4,000.00    July  17,  1889 1,480.00 

Novembers,  1884 4,500.00  |  October  7,  1889 1,500.00 


December  20,  1884 500.  00 

Junel,  1885 100.00 

Jnly22,  1885 1,000.00 

July  15,  1886 1, 200.  00 

Marchl,  1887 1,100.00 

July  1,  1887 11,000.00 

July  11,1888 6,270.00 


Novembers,  1889 1.200.00 

July24,  1890 12,30aOO 

July9,  1891 24,250.00 

July  21,  1892 34,017.86 

July  21,  1893 23,574.73 


Total 131,992.58 

During  the  last  fiscal  year  these  locks  have  been  successfully  operated 
without  interruption  to  navigation  except  by  high  water  on  the  night 
of  February  4-5. 

From  Pools  8  and  9  obstructions  have  been  removed  aggregating  335 
tons  of  logs,  st\\n\\>s.,  \t^^^,  ^to,.  Dredging  in  the  two  pools  amounted 
to  9,560  cubic  y ardsi.    X  n^^  \>\^j5kRj^^m\\XjL  '^^^  ^'^  <iQn8tructed  at  each 
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lock  to  take  the  place  of  tbe  old  one.  At  Lock  No.  8  repairs  were  made 
to  some  of  the  outbuildings,  new  valves  were  placed  at  head  of  the 
turbine  races,  and  repairs  made  to  the  operating  machinery,  to  the 
coping  of  the  lock  walls,  and  the  paving  below  the  abutment.  Bank 
protection  below  the  lock  was  completed.  The  dam  remains  as  repaired 
in  1891.  At  Lock  No.  9  the  Stoney  valve  continues  to  give  trouble,  and 
requires  frequent  repairs.  Orders  have  been  placed  for  material  to 
reconstruct  the  lock  gates.  The  concrete  dam  has  been  restored  to  its 
original  height,  giving  2  feet  additional  depth  of  water  in  Pool  No.  9. 
Two  new  dwellings  for  lock-keepers  have  been  completed. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
Golay,  assistant  engineer. 

[Extract  from  report  of  Mr.  Philip  Golay.] 

These  locks  have  been  successfully  operated  during  the  fiscal  year  without  inter- 
ruption to  navigation  except  by  higlf  water  which  overflowed  the  lock  walls  at  Lock 
No.  9  to  the  depth  of  8  inches  on  the  night  of  February  4  and  5,  detaining  the  ascend- 
ing steamboat  from  midnight  till  8  o'clock  next  morning. 

The  launch  Albatross  received  some  minor  repairs  and  is  in  good  condition.  From 
January  31  to  March  20  she  was  laid  up  in  winter  quarters  at  Lock  No.  9.  During  the 
fiscal  year  she  ran  2,430  miles,  rendering  valuable  and  efficient  service  as  a  ready  and 
quick  means  of  visiting  the  locks  and  transporting  tools  and  light  supplies' from 
Morgautown  to  the  locks  and  from  one  lock  to  the  other. 

From  November  13  to  December  5  a  force  of  men  with  the  two  decked  flats 
rigged  np  with  derrick  and  A-frame  on  them  and  under  tow  of  the  steamboat 
Ttco  Brothers,  hired  from  Rulings  Bros.,  Pittsburg,  Pa.,  were  employed  removing  suags 
and  other  obstructions  from  Fools  8  and  9.  During  this  period  of  work,  41  snags 
»gfp^ega,ling  207  tons,  24  trees  aggregating  121  tons,  1  hewed  log  weighing  1  ton,  and 
1  stump  weighing  6  tons  were  removed  and  suitably  disposed  of,  leaving  the  channel 
clear.  The  trees  had  fallen  from  the  banks  and  lay  with  their  tops  extending  out 
into  the  channel.    Cost  of  this  work,  $715. 

Two  new  blacksmith  shops  were  constructed  in  place  of  the  old  dilapidated  ones, 
which  have  since  been  torn  down  and  cleared  away.  The  new  builings  are  substan- 
tial frame  structures,  20  feet  square,  and  are  located,  one  at  each  lock,  on  the 
upstream  end  of  the  IJnited  States  land,  20  feet  to  the  rear  of  the  new  storage  sheds. 

LOCK    AND   DAM   NO.  8,  MOUTH   OF   DUNKARD   CREEK. 

BepairSf  etc. — The  summer  kitchens  were  underpinned  with  rubble  masonry. 

Metal  valves  were  placed  at  the  head  of  the  turbine  races  in  place  of  the  original 
wooden  valves  which  warped  so  tbat  they  had  to  be  abandoned.  The  turbine  races 
were  also  plastered  to  prevent  leaking. 

A  new  worm  wheel  was  procured  for  operating  the  gate  and  valve  at  the  lower 
end  of  the  land  wall.  The  teeth  in  the  old  one  had  almost  worn  out.  The  remaining 
three  worm  wheels  are  much  worn  and  should  soon  be  replaced  by  new  ones.  Other 
minor  repairs  were  made  on  the  operating  machinery.  Some  repairs  were  also  made 
on  the  coping  of  the  lock  walls  and  on  the  paving  below  abutment  on  the  west  side 
of  the  river. 

Protection  of  the  bauk  below  the  lock  was  begun  in  the  fall  of  1892  and  was  fin- 
ished during  the  past  fiscal  year.  On  account  of  the  spouty  condition  of  the  bauk, 
an  underdrain  of  riprap  stone  extending  from  near  the  lower  wing  wall  of  the  lock 
down  the  river  to  the  bouudary  line  of  the  United  States  land,  was  made  about  half- 
way up  the  slope  with  lateral  drains  .50  feet  apart  leading  toward  the  river.  For  a 
distance  of  274  feet  down  the  river  from  lower  end  of  guide  crib,  and  near  the  edge 
of  the  water  at  normal  pool  level,  a  footing  was  made,  i.  e.,  a  trench  was  excavated 
to  the  depth  of  4  feet  aud  filled  with  broken  stone.  Along  the  entire  length  of  this 
footing  the  slope  above  was  graded  and  riprapped  up  to  contour,  about  15  feet  above 
normal  pool  level.  There  bus  been  no  further  caving  since  the  completion  of  this 
work  and  but  very  little  hi«;h  water  to  test  its  efficiency. 

Condition  of  the  dam. — The  injuries  to  the  dam  caused  by  the  floods  of  1890  were 
partially  repaired  in  1891.  On  account  of  the  very  brief  low-water  season  of  that 
year  the  raised  upper  courses  of  sheeting  and  purlins  beneath  could  not  then  be 
replaced  and  bolted  down.  A  completion  of  the  repairs  has  not  since  seemed  impera- 
tive ;  and  because  of  the  raised  condition  of  the  sheeting  aud  purlins,  the  comb  of  the 
dam  remains  elevated  to  such  height  as  to  cause  Pool  Iso.  %,  ^\M\Ti^\«y«  ^^\«t^v^ 
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Btaiid  about  1  foot  above  normal  pool  level.  Daring  the  past  year  the  Monongaheli 
River  has  been  comparatively  free  from  freshets  and  heavy  ice,  and  the  dam  shows 
no  signs  of  additional  injury;  but  to  insure  safety,  the  repairs  should  be  completed 
during  the  approaching  low-water  season. 

Dredging. — From  September  16  to  27,  tho  dredging  outfit  of  the  Drake  &  Stratton 
Company  of  Pittsburg  was  employed  to  do  necessary  dredging  in  the  forebay  and  in 
the  channel  below  the  lock.  Two  thousand  two  hundred  cubic  yards  of  material 
was  dredged  and  dumped  above  the  dam  for  additional  backing,  and  1,600  cubic  yards 
cast  up  on  the  beach  oelow  the  guide  crib,  and  used  for  grading  in  connection  with 
protecting  tho  bank  below  the  lock,  making  a  total  of  .3,850  cubic  yards.  One  log, 
7  stumps,  and  an  old  cofierdam  were  also  removed  from  tho  forebay.  Cost  of  the 
work,  $945. 

LOCK    AND    DAM   NO.    9,    HOARDS   HOCKS. 

JiepairSf  etc. — In  May  the  discharge  (Stoney)  valve  was  found  to  be  partially  dis- 
abled because  of  the  splitting  of  the  channel  bars  in  which  the  traveling  rollers  nin. 
New  channel  bars  were  ordered  at  once,  but  were  not  received  at  the  lock  in  time  to 
make  the  repairs  before  the  close  of  the  fiscal  year. 

Tho  timber  in  the  lock  gates  is  much  decayed,  and  the  gates  are  considered  onsafe. 
Orders  have  been  placed  for  m'atorial  for  building  new  ones,  and  this  work  will  be 
commenced  soon.  A  broken  gate  arm  in  lower  gate,  land  wall,  was  repaired  iu  May 
by  a  fish  splice. 

Tho  rough,  quarry-face  guide  wall  below  the  lock  was  sheathed  with  timber.  This 
work  was  under  way  at  the  beginning  of  the  fiscal  year,  was  finished  in  October 
and  meets  with  universal  approval  by  steamboatmen. 

In  October  also  tho  dam  was  restored  to  original  height  with  concrete  composed 
of  one  part  giant  Portland  cement,  two  parts  sand,  and  three  and  one- half  parts  of 
stone  broken  into  small  pieces  the  size  of  1^-inch  cubes  and  less.  The  whole  was 
then  finished  off  with  cement  mortar  composed  of  equal  parts  of  giant  Portland 
cement  and  sand.  The  work  was  commenced  on  the  7th  and  finishedon  the  30th  of 
the  month.  To  insure  a  firm  bond,  the  surface  of  the  old  masonry  was  picked  off 
w^ith  points  before  the  fresh  concrete  was  placed  upon  it.  Recent  careful  examina- 
tion shows  it  to  have  stood  very  well,  and  the  2  feet  increase  in  the  depth  of  water 
of  Pool  No.  9  is  a  great  advantage  to  navigation. 

Two  new  dwellings  for  lock-keepers,  commenced  in  May,  1893,  were  finished  in 
December  at  a  cost  of  §6,500.  They  take  the  place  of  the  dwellings  carried  away  by 
tho  Hood  iu  July,  1888.  In  the  intervening  years,  the  lock-keeper  occupied  his  own 
houso  on  land  immediately  adjoining  the  Government  ground;  and  the  assistant 
lock-keeper  used  the  office  for  quarters. 

Dredging. — From  August  31  to  September  15  the  dredging  outfit  of  the  Drake  and 
Stratton  Company  removed  5,710  cubic  yards  of  material  from  below  the  lock, 
dumped  it  abovo  the  dam,  and  cast  it  up  for  a  cofferdam  while  restoring  the  «lam  to 
original  height.  Cost,  $1,385.  After  work  on  the  dam  was  finished,  the  cofl'erdam 
material  was  leveled  down  for  backing  and  still  remains  in  place. 

Detailed  Htaiement  of  expenses  incurred  in  operating  and  care  of  locks  and  dam$  on  tk( 
Monongahela  River  during  the  fiscal  year  ending  June  30,  1894. 


Operating  expenses. 


Month. 


Sala- 
ries. 


1803. 

July 

Aug:uHt — 
September. 

Ot'touer 

November  . 


$67u.  00 
430. 00 
005.  00 
500.00 
560.00 
December '     560.00 


1804. 
January  . . 
F^ibruary . 

March 

April 

May 

Juno 


Total . 


270. 00 
.'i20. 00 
659.17 
576.00 
560.00 
720. 67 

.'6,695.H4 


Sup- 
plies. 


$1.  00 
1.00 
1.00 

31.04 


1.20 


4.43 
31.50 

4.50 

6.45 
37.55 

2.10 


Miscel- 
laneous 
expen- 
ses. 


$10.  CO 
44.73 
13.50 
30.10 
12.  73 
69.94 


30.70 
26.04 
10.10 
28.71 
12.  50 
25.50 


n\ 


Total. 


Repairs. 


$681. 00 
475. 73 
619.50 
621.14 

572. 73| 

031.14     485.00 


$3.00 
2, 255.  00 


Labor. 


305. 13 
577. 601 
682.77 
010. 16 
610.  05 
754. 27 


6.00 


$1,318.12 
1,145.01 
2, 792. 79 
1.992.25 
1.377.37 
1, 435. 09 


Mate 

rial. 


Total. 


$524.24 
749.99 

811.09 

775.27 

1. 252. 40 


$1,842.36 

1, 898.  oo; 

6, 592.  02' 
2, 803.  34! 
2, 152. 64 
3. 172. 49 


Grasd 
total. 


$2. 30 12, 52S.es 
609.10  »,042.S 


16.02 
90.00 


4.67i       17.43i 


7.227.M 
:i.,>14.4M 
2,725.07 
3,803.63 


49.20 


16.66 
38.25 


13.50,2.138.36 


22.10 1     327,3 

1 57i.« 

687.77 


5.00' 


16.66 62ia 

87.45i       18.76     718.26 
2,151.86        3.50  2,  W».  63 


.«i\   ^'a.^^l,\V\.*l'i'l.,*T^%.<Wt0^128.00J7,867.92'20,743.92;    799.68  28,684.82 

\  \    \  \  ^  i  I 


ver. 
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E  E  3. 

PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  KIVEK. 

The  case  of  tho  United  States  v.  Tlie  MonODgalieli^  Navigation  Com- 
pany, for  the  condemnation  of  this  structure,  was  lieanl  in  the  circuit 
court  of  the  United  States  for  the  westeru  district  of  I'enDsylvania 
in  Kovember,  1890,  and  the  value  of  the  work  was  fixed  at  4^0,000. 
The  navigation  company  took  an  appeal  to  the  Supreme  Court  of  the 
United  States,  where  the  case  was  argued  at  the  October  term,  1302, 
The  judgment  of  the  circuit  court  was  reversed  and  ease  remanded 
with  instructions  to  grant  a  new  trial. 

[Detition Otlober  lemi,  IBB2.— SUtnneotof  thocue MaIiaDnheIii>'aTiEiitinn  CoiDpany  s.  0iillcd 

SUtu.— Appeal  fraiii  and  orj-Dr  til  tbncircaicnourt  of  Ihe  TaTteil  Slateii  far  t)i«  wratcm  ilintrictoC 
Ppnnnylvatili.— Xd.  T^J.— Argued  OclobtT  IS.  26,  lg93.-l>Eeiil«l  MEn;li  27.  Itm.] 

In  the  proceedings  tnken  nuder  the  net  of  August  11, 1888  (25  Stut.,  pp.  400,411,  c. 
t<60},  tocotidemn  Lock  niid  Dam  No.  TnrtlioMononeahelit  Navigation  Compnny,  thnt 
company  ia  entitled,  nnder  tlie  prorisions  of  tlie  fifth  amcudraent  to  tbe  Cnnstitii- 
tioD,  to  recover  compensation  from  tho  United  States  for  tbe  taking  of  tlie  franchise 
to  cxnet  tolls,  as  well  as  for  the  value  of  the  tangible  property  taken. 

Tho  oBEci'tion  by  Cont^resa  of  itspiirposu  to  take  the  property'  which  tlist  com  jinny 
had  coostcucted  in  tho  Monongahela  Rivpr  by  authority  of  tho'statc  of  PennHylr.inia 
did  not  destrny  tho  franchise  gtantcd  to  the  company  by  tlio  Stato.     ■     ■     • 

I'fao  Judgment,  therefore,  will  bo  reversed,  and  tbe  case  remauited  with  instruc- 
tions to  t;rant  a  new  trial. 

Money  statement. 

July  1, 1893.  balance  unexpended $161, 835.4,'i 

JtinoSri,  1894,  amon tit  expended  during  Hscal  year 3.68 

.July  1,  18tU,  balance  nnc'spondea 161,831,77 


E  E4. 

PURCHASE  OF  LOCK  AND  DAM  NO,  6,  MONONf.AHELA  RIVER. 

Under  tlic  iict  of  Coufji'ess  no  steps  can  be  taken  toward  the  con- 
demnation of  this  lock  and  dam  until  the  United  States  has  acquired 
title  to  Lock  and  l>am  No.  7, 

Money  statement^ 


EE5. 
IMPROVEMENT  OF  CHEAT  RIVER,  WEST  VIRGINIA. 

The  river  and  harbor  act  of  September  19,  1890,  contained  an  fijiin- 
priatiou  of  *13,000  for  the  improvement  of  Cheat  Kiver.  Tliis  is  tl 
only  appropriation  ever  made  for  tliis  river. 

Tlie  object  of  the  improvement  was  to  make  the  river  uavl(;vi 
loose  logs,  so  as  to  bring  out  the  immense  &\ii>v\\ea  o^  Wo^Aifex  ^ 
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the  virgiu  forests  on  tke  Cheat  River  and  its  tributaries.  In  its  nat- 
ural condition  it  was  impossible  to  bring  down  rafts,  and  a  large  per- 
centage of  the  loose  logs  was  stranded  among  the  rocks  and  left  there 
jfco  decay. 

The  rough  part  of  the  river  commences  about  3  miles  below  Bowles- 
burg  and  terminates  at  Beaver  Hole,  16  miles  above  the  mouth,  where 
the  river  emerges  from  Laurel  Ridge.  The  total  length  of  difficult 
river  is  30  miles..  The  original  project  for  the  improvement  of  the  river 
was  the  removal  of  such  rock  obstructions  as  interfered  with  the  free 
passage  of  logs  on  a  6  or  8  foot  stage  of  water.  At  the  suggestion  of 
lumbermen  and  others  interested  in  the  improvement  of  this  river,  an 
additional  project  was  adopted  of  making  a  low- water  channel  from 
near  Rowlesburg  down  the  river,  in  which  logs  could  be  floated  on  a 
rise  of  from  2  to  3  feet.  The  improvement  was  completed  so  far  as  the 
funds  available  permitted  in  1892,  since  which  time  no  work  has  been 
done.  The  channel  has  been  greatly  improved,  and  is  now  in  fair  con- 
dition between  Rowlesburg  and  Green  Island,  a  distance  of  20J  miles. 

An  additional  sum  could  be  advantageously  expended  in  removing 
more  rock  from  the  channel.  Between  Pringle  Run  and  Green  Island 
3,000  cubic  yards  of  rock,  mostly  in  the  low- water  channel,  and  between 
Green  Island  and  Forge  Island  7,000  cubic  yards  of  rock  could  be 
thus  removed.  Guide  cribs  should  also  be  constructed  at  the  heads  of 
some  low  bars  to  keep  logs  in  the  channel. 

For  the  excavation  of  rock  and  construction  of  cribs  the  sum  of 
$20,000  could  be  expended  to  advantage. 

This  work  has  been  under  the  immediate  supervision  of  Mr.  Philip 
Golay,  assistant  engineer. 

Money  statement 

July  1,  1893,  balance  unexpended $7. 50 

June  30,  189i,  amount  expended  during  fiscal  year 1.  U 

July  1,  1894,  balance  unexpended 6. 36 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Timber  product  of  Cheat  River  for  year  ending  December  SI,  1893, 


Month. 


January  (river 

frozen)  

Febniary 

March  .  .*. 

April 

May 

June 

July 


Received    r»„„„„j 

river.  ^*'*°^- 


Tom. 


Tons. 


941. 67 

44.46 

76.47 

3, 772. 26 

401.87 

393 


28.25 

1.33 

2.29 

113. 17 

12.05 

11.79 


Total. 


Tons. 


969.92 

45.79 

78.76 

3, 885. 43 

413.  92 

404.79 


Month. 


August... 
September 
Otit^ber... 
November 
December 

Total 


Received  it>...^^  ^«i 


Tons. 

527. 78 

179.84 

1.58 

131.76 

28.08 


6,498.77 


Tont. 
15.83 
5.39 


4. 

.84 


Tonf. 

543.11 

1«S.S 

l.M 

135. 7« 


194.94 


6,693.71 
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Timber  product  of  CheiU  River  for  twenty  years  ending  December  SI,  189S. 


Year. 


1S74 
1875 
1870 
1877 
1878 
1879 
1880 
1881 
1882 
1883 


deceived 

Passed 

by  roilla  at 

on  to 

Total. 

mouth  of 

points 
below. 

Ton: 

river. 

Toiu. 

Tom. 

440.83 

146. 95 

587. 78 

340.83 

113. 61 

454.44 

187. 17 

63.06 

250.23 

173.83 

57.95 

231.78 

186.67 

62.22 

248.  89 

233.33 

77.78 

311.11 

425.00 

141.  67 

566.67 

883.33 

127.78 

511.11 

428.33 

142,  78 

571.11 

016. 67 

305.56 

1,222.23 

Year. 


1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 


Keceived 

by  mills  at 

inontli  of 

river. 


Tont. 

540.83 
5. 540. 83 
4, 527.  50 
6. 035.  83 
3. 612.  50 
5, 625. 00 
3, 741. 17 
13, 310. 10 
13, 059. 55 
6, 498. 77 


Passed 

on  to 

points 

Dclow . 


Tont, 

180.28 

1, 846. 94 

n,  509. 17 

2,011.94 

1.204.17 

1, 875. 00 

1, 247. 06 

665.51 

652.98 

194.94 


1 


Total. 


Tona. 

721. 11 
7, 387. 77 
0, 036. 67 
8, 047. 77 
4. 816. 67 
7,500.00 
4, 088. 23 
13,975.61^ 
13.712.53 
6. 603. 71 


The  year  was  retnarkable  for  low  water.  Had  there  been  a  good  rise  in  Cheat 
River  dnring  the  latter  part  of  the  season  the  timber  output  would  have  greatly 
exceeded  tbat  of  any  previous  year. 


EE  6. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropri- 
ations for  this  river: 

March  3,1879 $10,000 

June  14,  1880 20,000 

March  3,  1881 25,000 

AuguRt  2,1882 15,000 

Julys,  1884 35,000 

August  5,  1886 30,000 

August  11,1888 25,000 

September  19,  1890 20,000 

July  13, 1892..' 25,000 

Total 205,000 

The  original  condition  of  the  Allegheny  Eiver  as  to  depth,  width,  and 
navigability  can  not  be  stated  in  definite  figures,  as  there  is  no  defined 
plane  from  which  to  measure,  both  the  low  water  and  the  elevation  of 
the  river  bed  being  variable.  The  approved  project  for  the  improve- 
ment of  thjt  river  is  the  removal  of  obstructions  from  the  channel  and 
the  construction  of  low  dams  to  close  double  channels,  and  of  dikes  to 
confine  the  waterway  where  the  river  is  too  wide.  Much  benefit  to  nav- 
igation has  resulted. 

During  the  past  fiscal  year  repairs  have  been  made  to  the  Corydon 
log  chute,  the  abutments  of  the  Hickory  Dam,  paving  of  the  dike  at 
Ked  Bank,  and  the  dam  at  Nicholsons  Island.  Operations  were  com- 
menced on  the  construction  of  a  dam  below  Tionesta  Creek,  partially 
closing  a  back  channel  of  the  river.  This  was  completed  and  sustained 
some  damage  during  the  winter,  which  has  been  repaired.  The  con- 
struction of  a  dam  and  dikes  at  Oowanshannock  Ripple  was  commenced, 
the  dam  completed,  and  the  dikes  partially  completed.  Obstructions 
were  removed  from  the  river  channel,  aggregating  3,311  cubic  yards  of 
rock  and  fifty  snags. 

The  amount  available  will  be  expended  during  the  present  work- 
ing season  in  the  completion  of  the  improvement  at  Oowanshannock 
Eipple  and  continuing  the  work  of  removing  obstructious»fto\!svt\iL<b\Y^^t 
channel. 
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This  work  has  been  under  the  immediate  supervision  of  Mr.  J,  W. 
Arras,  assistant  engineer. 

[Extract  from  report  ol  Mr.  J.  "W.  Arraa.] 

Tho  work  under  contemplation  at  the  beginning  of  the  year  comprised  small 
repairs  to  a  portion  of  the  existing  works,  which  had  sastained  slight  damage  from 
ice  gorges  during  the  previous  winter,  the  construction  of  a  low  dam  at  the  mouth 
of  Tionesta  Creek,  ana  of  a  dam  and  two  dikes  at  Cowanahannock  Ripple,  and  the 
removal  of  rock'  and  other  obHtrnctions  from  the  channel  between  Tionesta  aud  the 
mouth  of  the  river. 

Repairs  to  existing  works, — These  repairs  were  made  during  tho  month  of  Septem- 
ber. Forty  feet,  linear,  of  the  timber  covering  of  the  Corydon  log  chute,  tho  raising 
of  which  was  due  to  a  l>reak  in  the  adjoining  mill  dam,  caused  by  an  ice  gorge,  wsis 
taken  up  and  replaced.  No  new  material  was  required.  The  cost  of  tho  work  was 
$49.24.  Tho  slight  damage  done  to  one  of  the  abutments  of  the  Hickory  Dam  by  an 
ice  gorge  during  tho  previous  winter  was  repaired  at  a  cost  of  $7.74.  Some  displaced 
paving  of  the  dyke  at  Red  Bank  was  restored,  the  material  scoured  out  having  been 
recovered.  The  cost  of  the  labor  was  $7.36.  The  damaged  paving  of  tho  dam  al 
Nicholsons  Island,  due  to  the  washing  out  of  some  decayed  timbers,  was  repaireil. 
The  material  which  had  washed  out  was  recovered  and  replaced  at  a  cost  of  $*2l).96. 

According  to  recent  reports  all  of  these  works  are  at  present  in  good  condition,  as 
are  also  the  dams  at  Cornplanter,  Pithole,  and  Six-Mile  Islands. 

Xew  works, — On  September  14  operations  wero  commenced  on  tbe  constractiou  of  a 
low  dam  across  the  back  channel  of  tho  river  below  the  month  of  Tionesta  Creek, 
152  miles  above  Pittsburg.  This  work  was  completed  on  October  19.  The  length 
of  the  structure  is  298  feet,  its  width  16  feet,  and  height  above  low  water  2  feet;  iti 
average  height  above  foundation  is  3.5  feet.  The  dam  is  a  timber  crib  work  with 
rubble  stone  filling,  paved  with  stono  to  a  depth  of  12  inches,  and  covered  on  the 
lower  slope  with  6-inch  oak  planking.  An  abutment  about  40  feet  long  was  boill 
at  each  end  to  the  level  of  the  top  of  the  bank. 

The  following  is  a  statement  of  the  quantities  of  material  used  in  the  construction 
of  the  work : 

Whiteoak  lumber feet,  B.  M..  42,938 

Hemlock  lumber do 19,605 

Drift  bolts pounds..  7,232 

Spikes do 67 

Riprap  stone cubic  yards. .  633 

Excavation do 160 

Total  cost,  including  labor $2,204.90 

This  improvement  was  designed  to  assist  in  getting  the  shipments  of  Tionesta 
Creek  out  into  the  main  channel  of  the  river  after  they  have  reached  the  channel 
back  of  the  island  opposite  the  mouth  of  the  creek.  Beginning  at  Tionesta  and 
extending  2  miles  down  the  stream,  tho  Allegheny  is  divided  into  two  channels 
by  a  series  of  islands.  Into  tho  left,  or  back  channel,  empties  Tionesta  Creek,  oat 
of  which  are  shipped  annually  over  20,000,000  feet  B.  M.  of  lumber,  considerable 
timber,  and  200  coal  boat  bottoms  and  from  50  to  100  flats  and  barges  dea^ed  for  the 
Monongahcla  River  coal  trade.  This  back  channel  is  of  an  inferior  order,  being  navi- 
gable only  when  there  is  upward  of  a  3  J-foot  stage  of  water  in  the  river.  Since  it  is 
desirable,  however,  to  ship  much  of  tho  product  of  the  Tionesta,  particularly  the 
barges,  flats,  and  coal-boat  bottoms,  at  lower  stages  of  water,  it  has  been  necessary, 
prior  to  the  construction  of  the  dam,  to  tow  these  craft  up  the  narrow  chute  connect- 
ing the  main  channel  with  the  back  channel  at  the  mouth  of  the  creek.  To  accom- 
plish this,  timber  men  and  navigators  have  for  many  years  constructed  temporary 
"buck  dams"  across  the  back  cnannel  below  tho  mouth  of  the  creek.  These  dams 
washed  out  during  the  freshets.  The  dam  erected  has  raised  the  water  2  feet  above 
tho  low- water  level  and  afl'ords  permanent  relief.  The  object  in  building  this  dam  to 
a  height  of  only  2  feet  above  low  water  was  to  permit  of  navigation  over  it  when  the 
stage  of  water  is  upward  of  3|  feet,  and  to  avoid  the  destruction  of  tho  water  power 
at  tli(^  .sawmills  of  Messrs.  Lawrence  &  Smearbangh,  located  a  short  distance  above 
the  month  of  Tionesta  Creek. 

Navigation  in  tho  back  channel  *has  also  been  materially  improved  in  the  vicinity 
of  the  (lam  by  the  removal  of  the  remains  of  several  old  ice  piers  aud  a  milldam 
which  seriously  obstructed  it. 

After  tho  winter  freshets  it  was  discovered  that  the  abutment  at  the  mainland 
had  been  slightly  uTM\e\mvwft(\..  k  ^\\\^Vl  <\uautity  of  heavy  bowlders  was  placed 
along  JtB  face  and  no  iuitViet  lTo\iL>a\?i  \^  ^mcAaw^^X^^.  '\>as^^a.m  ia  said  to  be  in  good 
a 
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Aotive  operattonM  on  the  construction  of  a  dam  and  dikes  at  Cowanshanuook 
Ripple,  48  miles  above  Pittsburg,  ^Yero  not  commenced  until  about  the  middle  of 
October,  after  which  rises  of  the  river  were  bo  frequent  that  little  had  been  accom- 
plished when  the  setting  in  of  winter  compelled  an  abandonment  of  work  for  the 
season.  The  dam  between  the  bar  and  the  right  bank,  which  was  built  entirely  of 
riprap  stone,  was  completed  early  in  November.  Its  height  is  the  level  of  a  2-foot 
stage  of  water;  its  width  at  the  top  5  feet,  the  slopes  being  1  foot  on  1^  feet;  and  its 
length  402  feet.  Three  hundre<l  and  forty  and  three-tenths  cubic  yards  of  stone  were 
used  in  its  construction,  at  a  cost,  including  labor,  of  $450.  The  timber  work  for 
Dike  No.  1,  located  on  the  right  shore,  directly  opposite  the  mouth  of  Cowanshau- 
nook  Creek,  was  nearly  completed.  This  consisted  of  95  oak  jiiles,  driven  10  feet 
into  the  river  bed,  7,253  feet,  B.  M.,  of  oak  timber  bolted  to  the  piles  at  the  level  of 
a  1-foot  stage  of  water,  and  75  screw  bolts.  Two  hundred  and  fourteen  cubic  yards 
of  rnbblo  stone  were  also  put  in  place.  When,  on  November  22,  it  became  neces- 
sary to  suspend  operations  because  of  high  water  and  ice,  the  reuialuiiig  material 
for  Dike  No.  1  and  that  for  Dike  No.  2,  located  2,000  feet  farther  down  the  stream, 
were  stored  on  the  bank  for  safe-keeping  during  the  winter. 

lliese  dikes,  when  completed,  together  with  the  dam  already  built,  are  int-endod 
to  concentrate  the  water  and  deepen  the  channel  by  scouring  out  the  river  bed. 

liemaval  of  ob^tnictions. — The  removal  of  rock  and  other  obstructions  from  the  chan- 
nel between  Tiouesta  and  Pittsburg  was  commenced  on  August  28.  Three  i)arties, 
each  composed  of  1  overseer,  6  laborers,  and  2  teamsters,  with  teams,  were  em- 
ployed on  this  work.  The  parties  operating  between  Tionestaand  Keunerdell,  and 
between  Kennerdell  and  Cowanshannock,  were  unable  to  cover  their  territories  be- 
cause of  frequent  interference  by  rises.  The  party  at  work  below  Cowanshannock 
completed  its  work.  Three  thousand  three  hundred  and  eleven  cubic  yards  of  rock 
and  50  snags  were  takeu  out  of  the  chaunal.  In  the  prosecution  of  this  work  $1,669.44 
was  expended. 

Occupawey  of  or  injury  to  public  works. — No  information  has  been  received  that 
any  piers,  breakwaters,  or  structures,  or  works  of  any  kind  on  the  Allegheny  Kiver, 
belonging  to  the  United  States,  have  been  used,  occupied,  or  injured  by  anyone. 

Bridges. — The  relief  bridge  at  Oil  City,  Pa.,  and  the  Allegheny  Bridge  Com- 
pany's bridge,  at  Sixth  street,  Pittsburgh,  Pa.,  were  completed  during  the  year 
and  inspections  made.  They  were  found  to  have  been  built  in  couformity  witli  the 
plans  approved  by  the  Secretary  of  War.  These  bridges  offer  no  interference  to  free 
and  safe  navigation  except  such  as  is  common  to  bridges  in  general  built  across 
navigable  streams  in  this  vicinity. 

No  other  changes  are  known  to  have  been  made  in  the  bridges  over  the  Allegheny 
River. 

Structures  interfering  with  narigaiion. — The  Corydon  .Milldam,  which  for  many 
years  has  been  a  source  of  great  trouble,  frequently  accompanied  by  loss  of  prop- 
erty to  navigators,  and  for  the  safety  of  navigation  over  which  the  Corydon  log 
cbnte  was  finally  built,  was  originally  constructed  across  the  main  channel  of  the 
river  from  the  head  of  Corycion  Island  to  the  right  bank.  During  the  freshets  the 
water  has  repeatedly  cut  its  way  through,  between  the  dam  and  the  island,  butui^til 
recently  the  owners  have  always  repaired  the  breaks.  During  the  past  winter 
another  washout  occurred,  which,  although  insignificant  at  tirst,  was  not  repaired. 
Ilic  freshet  wliich  occurred  in  May  widened  the  gap,  until  now  the  distance  between 
the  dam  and  the  island  is  about  270  feet.  Althjough  nothing  definite  has  beoii 
received  from  the  owners  of  the  dam  as  to  their  intentions,  it  has  been  intimated  by 
persons  residing  in  Corydon  that  they  may  abandon  the  structure.  In  such  an  event 
it  has  been  cbmplained  of  that  navigation  at  that  point  will  be  blockaded,and  it  may 
become  necessary  to  cause  the  remains  of  the  dam  to  be  removed. 

Money  statement, 

July  _,  1893,  balance  unexpended $23, 057. 46 

June  30, 1894,  amount  expended  during  fiscal  year 8, 844. 98 

July  1, 1894,  balance  unexpended  14,  212. 48 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    25, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


Arrangements  have  been  made  with  the  secretary  of  the  Chamber  of  Commerce 
of  Pittsburg  to  procure  statistics  of  the  commerce  of  t\\ft  KV\<i^t\vs  '^v^^^  ^S.  W^^fisx 
no  official  record  is  kept.     The  information  coWecteOl  "b^  t\i\&  o^vi^  ^ort  XXva  ^\s\woL^iaj 
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year  1892  is  siibmittod  herewith,  in  the  ahs  'nee  of  information  from  the  Chamber  of 
Commerce : 


Articles. 


Barges 

Bark 

Barrols 

Boat  bottoms 

Braro  pole.H 

Ciittlr  and  horsofl 

Check  ]>ot«tH 

Coal 

Fire  clay 

Gas  pii>e 

General  freight. . 

Gravfl 

Hav 


Quantities. 


Tons. 

4.860 

3,215 

900 

28,650 

688 

286 

1.205 

195 

3,120 

4.^0 

1,928 

10. 332 

300 


Articles. 


Lath 

Manure 

Nitroglycerin. 

Piles 

Pit  posla 

Rough  lumber 

Sand 

Shingles 

Staves 

Stone 

Timber 

Total 


Qautitics. 


Tom. 

573 

8,223 

I 

4.113 

5.137 

92,flBS 

400 

5S 

18,579 

1M,0I3 


354,  aM 


PussengerH  carrie<1.  4,  62'i 


In  addition  to  the  above,  the  following  statement  of  the  principal  commercial 
movements  in  the  Allegheny  Harbor  at  Pittsbnrg  is  given : 


Article!*. 


Brick 

CarH.  loaded 

Cars,  empty  . . . 

Coal : 

Gas  pipe.'. , 

General  freight 

Gravel '. .. 

Lumber 


Passengers  carried,  27,000. 


Quantities. 


Tons. 

400 

415, 449 

98,424 

246,  632 

18,005 

2,580 

35,450 

4,700 


Articles. 


Manure 

Kailroad  ties 

Sand 

Staves 

Vegetables  - 

Total. 


Quantities. 


Tont. 
16,780 
9.221 
103, 201 

1,204 


953,406 


The  timber  antl  most  of  the  lumber  transported  on  the  Allegheny  River  is  rafted 
at  headwaters  and  floated  to  its  destination.  The  rafts  vary  in  size  from  50  feet  by 
400  feet  above  the  Tionesta  to  70  feet  by  400  feet  below  it,  and  draw  from  1.5  feet  to 

3  feet  of  water.  The  remaining  portion  of  the  lumber  and  nearly  all  other  timber 
products,  such  as  shingles,  lath,  poles,  posts,  bark,  etc.,  are  transported  to  down 
river  points  in  the  boat  bottoms  which  are  manufactured  in  the  Tionestaand  Clarion 
valleys.  About  800  of  these  bottoms  are  annually  built  aud  run  out  of  the  Allegheny. 
They  are  26  feet  by  176  feet  and  draw  from  8  inches  when  empty  to  16  to  20  iuches 
when  loaded.  Their  carrying  capacity  in  140  tons.  There  are  also  mauufiictured 
annually  in  the  Tionesta  Valley  90  coal  barges,  about  one-half  of  the  number  annn- 
ally  recjuired  by  the  Pittsburg  coal  trade.  All  minerals  and  materials  other  than 
timber  products  are  generally  transported  in  guypers  and  flats  drawing  from  1.5  to 

4  feet  and  having  a  carrying  capacitj'  of  from  75  to  200  tons.  These  guypers  and 
flats  are  usu.ally  towed  by  small  hoats.  The  steamboat  Nellie  Hudson  No,  S,  running 
in  the  packet  trade  between  Pittsburg  andKittauning,  a  distance  of  45  miles,  has  a 
tonnage  of  200. 

Chamber  op  Commkrce  of  Pittsburg, 

Pittsburg,  Pa,,  July  12,  1894. 

Dkar  Sir  :  Your  request  for  information  relating  to  the  commerce  of  the  Allegheny 
River  directed  to  tlio  Cliamber  of  Commerce  was  referred  to  the  river  and  harbor 
committee,  and  speaking  for  that  committee,  I  beg  leave  to  reply  as  follows: 

There  are  no  ofheials  charged  with  the  duty  of  collecting  the  records  of  busineos 
done  upon  our  rivers,  and  es])ecially  iu  the  rase  of  the  Allegheny  River  it  is  difficnlt 
to  obtain  accurate  reports  of  the  extent  and  value  of  its  commerce.  The  printed 
statements  which  you  inclose,  giving  details  of  certain  articles  of  commerce  trans- 
ported on  this  river,  I  am  sati.sfied,  after  some  inquiry,  includes  all  of  the  leading 
commodities,  but  the  quantity  of  some  of  them  will  vary  greatly  in  different yeaw; 
but  upon  the  whole  the  statistics  furnished  by  yourself,  I  believe,  are  reasonably  cor- 
rect in  the  sum  totals  \ot  aw  'AVftTvvvs,^  N;ewv. 

The  busiueBS  oV  95*5,000  towa  tox  \\\4  kW^?^i«l3L>J  ^^T>&vyt,^Vvv<ib.  at  present  is  only  to 
be  considered  that  poTt'\ou  muiCi^i  ^i^xm-Mi^iw^iN:^  \!LV^\%1^l^A^Vi^i^tf5*.^'a^«v^\vci^^^ 
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Island  Dam,  in  the  Ohio,  will  no  doubt  be  vastly  increased  in  the  near  future  follow- 
ing the  completion  of  the  Herr  Island  Dam,  which  will  extend  the  navigation  to 
numerous  industrial  establishments  situated  above  the  influence  of  the  Davis  Island 
Dam. 

The  undeveloped  resources  of  the  Allegheny  Valley,  in  the  opinion  of  the  Chamber 
of  Commerce,  amply  warrants  au  extension  of  the  slack  water  a  considerable  distance 
up  the  river.  Some  of  these  resources  of  coal  and  building  stone  never  can  be  prop- 
erly developed  without  the  extension  to  them  of  cheaper  means  of  transportation. 

In  past  years  the  Chamber  of  Commerce  has  urged  upon  Congress  more  liberal 
appropriations  for  the  imx)rovoment  of  the  navigation  of  this  great  river.  Its  show- 
ing of  fully  1,000,000  tons  of  freight  per  annum  in  its  natural  unimproved  condition 
should  be  enough  to  induce  the  faith  that  a  liberal  expenditure  here  would  be  fully 
warranted  by  the  results  to  be  secured.  The  improvement  of  this  river  should  not 
l>e  regarded  as  a  local  matter,  (or  the  products  of  the  Allegheny  Valley  are  shipped 
to  the  value  of  millions  of  dollars  annually  to  the  Western  and  Southern  States. 
Very  respectfully,  yours, 

John  F.  Dravo, 

Capt.  R.  L.  HoxiE,  Chairman  Biver  and  Harbor  Committee. 

U.  S,  Engineer, 

Bridges  over  Allegheny  Biver  between  Pittsburg,  Pa.,  and  Clean,  N.  Y. 


Name. 


Union 

Sixth  Btrect 

North  side  (Seventh  et.) 

Ninth  street 

Pittsbnrch,  Fort  Wayne 

and  Chicago  K.  R. 
Sixteenth  street 

Thirtieth  street 

Pittsburgh  Junction  R. 

R.  (Thirty. third  st.). 
Forty-third  street 

SharpsbnrjBr  (Butlerst.)  •  • 
Freeport  ( West  Pennsy  1 
vania  R.R.)* 

Rittanning 

Bradys  Bend 

Parker 

Poxbnrg 

Bmlenton 

BigKock 

franklin 

Oil  City 

Oil  City  (Relief) 

Oil  City 

Allegheny  Valley  R.  R. . 

trionesta 

fiickory 

Tidioat« 

!Ph  iladelphia  Mid  Erie 
R.  R. 

Warren 

Weatem  New  York  and 
Pennsylvania  R.  R. 

Glade  Ran 

Great  Bend  (Western 
New  York  and  Penn- 
sylvania R.  R.). 


Dis 

tance 

above 

mouth 


Milei. 

0.0 

.5 
.6 

.7 
.9 

1.3 

2.4 

2.65 

3.4 

5.3 
29.6 

44.9  I 
6tf.5  ! 
83.1 
86 


89.6 
122 
123.1 
130.2 
130.3 
i:{0. 4 
130.6 
150.6 
157.3 


165.3 
187.1 

187.7 
188.1 

189.9 
197.7 


Kind. 


Highway 


..do 
..do 


Superstructure. 


...do 

Railroad . 

Highway 

•  •  bUU    *  •  «  •  • 


Railroad . 

Highway 

. .  do  ..... 
Railroad . 

Highway 

..do 

..do 

Railroad 
and  high- 
way. 
Highway 

..do 

. . .do 

..do 

..do 

. . .do  . . . . 
Railroad . 
Highway 
Railroaa 

and  high 

way. 
Highway 
Railroad. 

Highway 
Railroad. 

Higbwa\ 
Railroad. 


Wooden    trussed   arch 

(Burr). 
Iron  bowstring  truss  . . 
Stiffened  suspension 

iron  bars. 

Sub-Pratt'  truss 

Iron  lattice  truss 

Wooden    trassed    arch 

(Burr). 
Irou  truss  continuous 

girder. 

Open  iron  truss 

Wooden    trussed   arch 
(Burr). 

Open  iron  truss 

do 

Iron  bowstring  girder . 

Open  iron  truss 

Irou  bowstring  girder . 
Wooden    Howe   truss, 
decked. 

Open  Iron  truss 

Wooden  truss 

Wood  and  iron  truss  . . 
Suspension  wire  cables 

Irou  truss , 

t  ♦pen  iron  truss 

Wooden  trussed  arch.. 
Iron  bowstring  girder . 
Wooden  Ht>we  truss. . . 


Suspension  wire  cable  . . 
Covered  wooden  truss  .  ■ 

Suspension  wire  cable . . 
Iron  truss 

Wooden  Howe 

do 


Total 
length. 


Feet. 
1,060 

1,036 
1,080 

1,044 
1,167 

840 

760 

841.4 

980 

905 
795 

900 
750 
790 
530.7 


456 
700 
711 
700 
830 
1,100 
450 
435 
646 


536 
450 

452 
526 

568 
634 


a 
P. 

as 


O 
?25 


2 
4 

5 
9 

4 

3 

4 

4 

5 
5 

5 
4 
4 
3 


2 
4 
4 
3 
4 
6 
3 
4 
4 


2 
8 

1 
3 

4 

4 


\ 


Chan- 
nel 
span 
be- 
tween 
cen- 
ters of 
piers. 


Feet. 
212 

445 
330 

209 
152 

210 

302 

(210. 3 
{250 

244 

181 
185 

180 
200 
197 
176.9 


228 
175 
175 
500 
325 
200 
150 
120 
161. 


268 
150 

452 
175 

142 
158.6 

\ 


•as 

m 


Feet. 
35.1 

33 
34.8 

34 
35.3 

33 

37.5 

37 
38 


.a 
a 

9 

.a 


*1893 
1884 

*1882 


1884 


47.3 

*1887 

32.7 

36.2 

*1885 

34.5 

*1885 

35.3 

36.6 

*1883 

27 

X879 

31.5 

41 

31.9 

1893 

36.6 

M885 

29 

*1883 

25.5 

23.2 

1883 

27.8 

18.6 

24.4 

1  18 

*188» 

20.2 

1882 

23.1 

1882 

\ 


Rebuilt. 
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Bridges  over  Allegheny  Biver  between  Pittsburg,  Pa.,  and  Oleam,  X.  Y. — Coatinned. 


Kamc. 


OnoTille 

Qojiker  bridge 

Ked  Houfie 

West  Salamanca 

Western  New  York  and 
rennnylvauia  K.  R. 

SiUanian'oa 

South  CarroUton 

Tiinn  Creek 

Erie    K.    K.    (Bradford 

branch). 
Bufl'alo,  Kochester,  and 

Pitteburg  11.  R. 

A11cn:any 

We»t*:m  New  York  and 

Pennsylvania  R.  R. 
Wei»tern  New  York  and 

Pennsylvania  R.  R. 
Olean...' 


Dis- 
tance 
above 
mouth 


Kind. 


Miles. 

212.4 

218.2 

224 

230 

231.1 

231.8 
237.8 


239.9 
240.3 

240.3 

250.6 
251.3 

253.7 

255 


Hichway 
...do 


..do 
..do 


Railroad. 

Hiffhwav 
Rulroaa 

and 
hig^hway. 
Highway 
Railroad. 

...do 

Hiehway 
RaTlroad. 

. .  .do 

Highway 


Snperstnictore. 


Toial 
length. 


Saspenslon  wire  cable . 
Wooden  qneen  trues. . . 

Open  iron  truss 

Open  iron  truss,  para- 

DO  lie  channel  span. 
Wooden  Howe  truss. . . 

Iron  parabolic  truss  . . . 
Wooden  truss 


Oi>en  iron  truss. 
do 


.do 


Iron  bowstring  girder 
Wooden  Howe  truss. . 

Wood  and  iron  truss. . 

Iron  truss 


Feet. 
505 

300 
375 
643 

394 

400 
280 


274 
192 

203 

400 
329 

303 

240 


P. 

c 


Chan- 
nel 

T 

tween 
cen- 
ters 


a 
>  . 


of.  "^^ 


I 

4 
3 

4 


3 
6 


2 
1 


piers. 

B   i 

F0tL 

Fett. 

82 

13.1 

75 

17.5 

125 

18.1 

154 

17 

146 

IB.  6 

133i 

15 

84 

17 

p 

a 
o 


137 
192 


I 


1     203 


4 
2 

2 

3 


100 
164.5 

171 

GO 


1833 

1883 

17         188S 
12.1  '   l&i 

14.1  I   1^ 

19.4  ' 

17.4    mi 

19.5;   m 


1«.5  . 

1        ! 


Rebuilt. 


Bridges  authorized  and  not  completed. 


Name. 


Tarentnin . . 
Creij;liton .. 
Kensington 


Dis- 
tance 
above 
moil  til. 


2fiUs. 
20 
20.4 
20.3 


KinU. 


I  '    Tnfiil    ' 

jSuperstructure.'j^^^^  ,  Sp<ms. 


Highway. 

do 

do  — 


Iron  truss 

do  ... 

do  ... 


Feet. 
951 
l.H)0 
1,200 


Channel 
span  be 
tween  ! 
centers 
of  piere. , 


Heigbt 

ftbore 

loir 

water. 


4  I 

4 
4 


Feet. 
306 
308 
311 


Ftd. 


45 
45 


Name. 


Date  of  issue 
of  charter  or 
approval  of 
act  of  Con- 
gress. 


Date  of  ap- 
proval of 
plans  by  Sec- 
retary of 
War. 


Tarentnm  . . 
Creigliton  . . 
Kensington 


Mar.  7, 1803. 


July  10, 1893 
Feb.  27, 1894 
Apr.  28, 1894 


Dateof  commencement 

of  work  prescribed 

by  charter  or  by  act 

uf  Congress. 


}  2  years  from  date  of 
(     charter.* 


DateofcomplptJon 

of  work  prcflcribM 

by  charter  or  by 

act  of  CoDgreaa. 


5  veam  theretfter. 


*  Company  cliartcrc<l  by  State  of  Pennsylvania. 

E  E  7. 

DAM   AT   HERR    ISLAND,  ALLEGHENY   RIVER,  NEAR  PITTSBURG,  PEN^- 

SVLVANIA. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropn 
ations  for  this  work : 

August  5,1886 $37,500 

August  11, 1888 35,  WO 

September  19,1890 35,000 

July  13,1892 40,000 

V«,500 


1 

i 
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The  object  of  this  darn  is  to  begin  a  system  of  slack-water  navigation 
I  the  Allegheny  River  and  enlarge  the  harbor  room  at  Pittsburg  to 
10  extent  of  the  pool  formed  by  the  dam. 

The  original  project  was  for  a  fixed  dam,  bnt  in  compliance  Avith  the 
quest  of  the  authorities  of  Pittsburg  and  Allegheny  City  the  Secre- 
ry  of  War  has  ordered  that  the  dam  at  Herr  Island  be  made  a  mov- 
)le  one.    This  change  in  design  necessitated  a  corresponding  change 

the  estimated  cost  of  the  work.  The  estimate  made  by  the  late 
leut.  Col.  William  E.  Merrill  was  $600,0()0. 

MiTch  delay  in  commencing  the  work  was  caused  by  suits  brought  by 
le  riparian  owners,  but  by  a  change  of  location,  so  that  the  lock  was 
laced  out  55  feet  from  the  bank  to  provide  access  to  the  water  front 
'  their  property,  the  riparian  owners  were  satisfied  and  their  opposi- 
on  was  withdrawn.  The  land  necessary  for  the  lock  and  dam  has 
een  acquired,  and  all  legal  questions  as  to  damages  to  adjoining 
roperty  settled.  Observations  of  the  current  and  water  levels  have 
een  taken  and  borings  made  for  the  purpose  of  determining  the  char- 
cter  of  the  river  bed. 

During  the  past  fiscal  year  the  cofferdam  inclosing  the  site  for  the 
>ck  has  been  completed  and  the  greater  part  of  the  necessary  plant 
>r  the  construction  of  the  lock  and  dam  has  been  purchased  and 
jceived  at  the  work.  On  the  last  day  of  the  fiscal  year  the  pumping 
It  of  the  cofferdam  would  have  been  attempted  but  for  defects  in  the 
imping  engine  which  developed  under  steam  pressure.  Temporary 
rildiugs  have  been  completed  for  shops,  storehouses  and  ofQce.  A 
ill  122  feet  deep  has  been  put  down  and  equijiped  with  a  pump,  for 
rnishing  drinking  water  to  the  men,  a  matter  of  considerable  impor- 
Lice  in  this  locality.  Plans  for  the  lock  and  dam  have  been  formulated 
oouformity  with  the  conclusions  of  the  Board  appointed  by  Special 
clers  No.  20,  Headquarters  Chief  of  Engineers,  April  24,  1894,  and 
ti  mates  completed.  The  drawings  are  now  in  course  of  preparation, 
^tb  the  approval  of  these  plans  work  may  begin  at  once  upon  the 
^struction  of  the  lock. 
X'be  treacherous  character  of  the  river  bottom  and  the  contraction 

t;be  waterway  by  encroachments  upon  either  side  have  made  it  a 
^tter  of  some  difficulty  to  maintain  a  coflerdam  at  this  point  during 
Sli  water.  Extensive  repairs  have  been  required  because  of  injury 
.stained  bj''  the  present  cofferdam  upon  the  occasion  of  two  floods  last 
*^ter.  It  is  desirable  that  work  should  be  vigorously  pushed  for  this 
^son.  The  appropriations  available  will  be  exijended  in  completing 
'  ^  greater  part  of  the  masonry  of  the  lock. 

Iliis  work  lias  been  under  the  immediate  supervision  of  Mr.  .1.  W. 
^ras,  assistant  engineer. 

[S^tract  from  report  of  Mr.  J.  W.  Arras.] 

At  tbo  beginning  of  tho  3'ear  some  of  tbo  materials  for  the  cofferdam  inclos- 
1$  the  lock  Bite  had  been  procnred,  and  preparations  were  being  made  to  pntthem 
to  place.  Such  otbcr  materials  as  were  needed  were  immediately  procured,  and 
I  July  12  tbe  construction  of  cribs  for  protection  of  tbe  coii'erdam  against  ice 
»i*gc8  and  freshets  was  commenced,  and  eight  days  later  the  first  timbers  of  the 
tferdam  were  jjut  into  position.  Notwithstanding  the  deep  water  along  tho  entire 
:v  of  tho  cofTerdam,  rapid  progress  on  its  construction  was  made,  and  on  August 
'  the  timber  work,  except  a  portion  of  tho  covering,  was  about  completed,  and 
est  of  the  gravel  filling  in  place.  When  at  that  time  it  seemed  improbable  that 
ythiug  on  the  construction  of  the  lock  would  be  done  during  the  remainder  of 
o  Mcason,  the  working  force  was  reduced  and  the  work  carried  on  at  a  slower  pace 
til  the  latter  part  of  September,  when  tho  cofferdam  was  entirely  comx)leted. 
rho  total  length  of  the  cofi'erdam  is  1,023  feet,  its  aveia^e^  Wv^\\\.\^  i^<ei\.,w\>L\i\\fi 
cUh  between  waUa  12  feet.    It  was  built  in  water  var^iw^  va.  v\ft\k\-V  KwiVk^^V^"* 
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feet,  the  top  of  the  structure  heiiig  about  6  feet  :i1)ovo  the  water,  or  Davis  Island 
pool  level. 

The  bauk  at  the  lower  end  of  the  dam  being  composed  largely  of  loose  materials, 
an  excavation  90  feet  long  aud  extending  8  fbet  below  the  water  level  was  made  into 
it  with  a  dredge  in  order  to  Kecure  the  lower  arm  of  the  dam  and  prevent  leakage 
Prior  to  constructing  thecofterdam  a  row  of  cheap  piles  was  driven  on  its  inner  liue 
to  steady  the  tiniber  structure  until  sufficient  gravel  tilling  could  be  placed  into  it  to 
keep  it  permanently  in  place. 

The  work  of  construction  was  performed  from  two  coal- boat  bottoms,  each  26  by 
17(i  ft'ct,  with  24-iuch  gunwales,  one  lashed  to  either  side  of  the  dam.  These  bot- 
toms were  hired  at  a  cost  of  $1  per  day  each. 

The  quantities  of  materials  expended  in  the  construction  of  the  cofferdam,  and 
their  cost  and  cost  of  labor,  were  as  follows: 


Articles. 


Hemlock  lumber feet,  B.  M . . 

W 1 1  i  te  oak do 

PileH,  driven nural»er. . 

Iron  tio  rods |)ouud8. . 

ftravel  JUling cubic  yards. . 

Excavation .*.do.... 

MiKcellaneous  articles 

Labor 


Total. 


Quantity. 


•J03.  234 

5.124 

33 

49. 471 

7.2!»0 
568.0 


Value. 


$2,233.4S 
105.77 
12Sft4 

1,458.  CO 
142.23 
192.45 

4. 89*.'.  10 

10,2  6.98 


Usually  in  the  construction  of  coflerdams  for  locks  in  this  vicinity  material  for 
Tmddling  can  be  secured  at  the  site  of  the  work;  Jiowever,  this  could  not  be  done 
here  since  the  bank  is  an  artilicial  one,  being  composed  principally  of  factory  refuse, 
such  as  ashes,  slag,  brickbati*,  etc. 

Thirteen  protection  cribs,  one  25  feet  square,  two  20  feet  .square,  and  the  remainder 
1")  foct  square,  were  constructed  of  hemlock  piles  well  bolted  together,  and  lilled 
with  rubble  stoue.  Forty  piles  were  driven  at  the  most  exposed  corners  of  tbccribB 
to  prevent  th«Mr  being  cut  down  by  the  ice.     Their  total  cost  was  $4,558.09. 

Considering  the  character  of  the  river  bed,  which  at  the  location  of  the  dam  is 
composed  of  light  gravel  and  sand,  and  the  heavy  contractions  of  the  waterway  by 
enrroachments  upon  it  from  the  mainland  and  by  the  erection  of  the  coiferdam. 
which  together  have  reduced  its  width  below  the  level  of  a  10-foot  stage  from  1,30D 
feet  to  little  more  than  600  feet,  the  coiferdam  has  stood  well.  The  first  rise  of 
importance,  which  passed  over  it  about  the  middle  of  December,  caused  scour  to  tlw 
depth  of  11  feet  below  the  river  bed  at  the  outer  head  corner  of  the  dam,  andshgbtly 
undermined  four  of  the  cribs  aud  a  portion  of  the  dam,  permitting  234  cubic  yards 
of  gravel  filling  to  wash  out  of  the  latter.  When  the  water  had  reached  a  favorable 
stage  the  space  in  the  cotterdam  waa  refilled  with  gravel,  at  a  cost  of  $126.01, 
aud  to  ])reveiit  further  damage,  194  cubic  yards  of  heavy  bowlders  were  placed 
along  the  threatened  parts  of  the  dam  and  cribs.  No  further  damage  was  sustained 
until  May  22,  when  a  freshet  of  unustial  proportions,  having  reached  a  height  of 
26.5  feet  above  low  water,  passed  over  the  dam.  This  rise  caused  considerable  wonr 
at  all  of  the  cribs,  one  of  which  was  overturned  and  four  others  inclined  to  au  angle  of 
about  i'P  from  a  vertical.  It  also  undermined  the  outer  wall  of  the  cofl'erdamata 
point  75  feet  below  its  upper  end,  causing. 60  feet  of  it  to  rise  and  collapse.  The 
repair  of  this  break  has  been  completed  at  a  cost  of  $710.12.  - 

A  temporary  building,  i»5  feet  by  18  feet,  two  stories,  with  an  annex  24  feet  by  18 
feet,  one  story,  for  use  as  blacksmith  and  carpenter  shop^  cement  and  tool  house, 
etc.,  was  erected  on  the  lock-house  lot  on  Twenty-second  street,  Pittsburg,  at  a  cost, 
including  numerous  permanent  attachments,  of  $670.38.  A  small  office  building  was 
also  ]nirchased  for  $oO. 

A  well  122  feet  deep,  for  furnishing  water  for  drinking  and  construction  pnrposes? 
was  drilled  on  the  lot.  A  good  supply  of  water,  seemingly  of  a  fair  quality,  vis 
secured.     The  cost  of  the  well,  including  ahiind  pump,  was"$180. 

Two  portable  boilers,  locomotive  type,  of  80-horse  power  capacity  each,  were  pro- 
cured for  supplying  stenm  for  the  lumping,  hoisting,  and  concrete-mixing  engin**, 
and  for  other  uses  in  connection  with  the  construction  work.  These  were  erected 
on  a  crib  40  feet  by  18  by  14  feet  high,  constructed  of  piles  and  filled  with  elogou 
the  shore  end  of  tiie  lower  arm  of  tie  cotitrdam. 

A  14  by  16  inch  engine  for  driving  the  pumps  was  procured  and  placed  in  position 
on  a  crib  15 feet  4^v\ua\Hi,  cowft\T\\c^\*jvV  w\ \\\vb Kwssxvl^  <\f  the  lower  end  wall  of  tho  coffer- 
dam.    When  pwt  \\v\ilet  ft\.«^au\  \»Tes«>^w\ei ^vvkv^s.  \^i^<sX&^vi\vi^\%'5i,w<<ix^.d^  and  the  enginj 
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Two  12-inch  centrifugal  pnmps,  with  the  necessary  fittings  for  pumping  water  out 
of  the  cofferdam  inclosure,  were  procured  and  have  been  pat  into  }uace,  ready  for 
operating  upon  the  arrival  of  the  pumpine  engine. 

Four  iron  derricks  with  60- foot  masts  and  65-foot  booms,  and  one  iron  stiff-leg  der- 
rick with  30-foot  mast  and  50-foot  boom,  were  purchased.  Also,  four  double-cylin- 
der^  8  by  10  inch,  double-drum  hoisting  engines.  These  can  not  be  erected  until  the 
cofiferdam  inclosure  has  been  emptied  of  water,  for  which  everything  is  in  readiness 
upon  the  arrival  of  the  pumping  engine. 

The  cost  of  the  above  plant,  with  the  necessary  fittings  and  attachments,  was 
$6,852.65. 

Money  statement. 

July  1,  1893,  balance  unexpended $107,765.64 

June  30,  18d4,  amount  expended  during  fiscal  year 29, 023. 05 

July  1,  1894,  balance  unexpended 78,742.59 

July  1,  1894,  outstanding  liabilities 3,858.33 

July  1,  1894,  balance  available 74,884.26 

I  Amount  (estimated)  required  for  completion  of  existing  project 484, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June30, 1896  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  capt.  r.  l.  hoxie,  corps  of  engineers. 

United  States  Engineer  Office, 

PitUhurg,  Pa.y  April  13,  1694. 

General.:  I  have  the  honor  to  submit  herewith  general  plans  num- 
bered 100  and  101,  respectively,  showing  proposed  lock  and  movable 
dam  to  be  constructed  in  the  Allegheny  River  below  Herr  Island,  and 
to  request  that  so  much  of  these  plans  as  relates  to  the  foundations  of 
the  lock  be  approved  and  authority  given  to  proceed  with  the  work  of 
J^nstruction  by  the  purchase  of  material  iu  open  market  and  by  hired 
febor,  this  method  being  unquestionably,  in  my  judgment,  the  most 
economical  and  advantageous  to  the  United  States.    The  amount  avail- 
able for  this  work  at  present  ($87,000)  will  about  suffice  for  the  pur- 
chase of  the  necessary  plant  and  its  installation,  together  with  prelim- 
inary work  required,  and  the  completion  of  the  lock  foundations.    The 
S^Heral  plan  of  the  foundations  would  be  the  same  for  any  details  of 
^^Ustruction  of  lock  which  may  be  decided  upon. 

^^KERAL  description  OF  PLANS  WHICH  IT  IS  PROPOSED  TO  ELABO- 
RATE AND  SUBMIT  AS  FURTHER  PROJECT. 

.    Drawing  No.  100*  shows  the  proposed  location  of  lock  and  dam,  and 

^^  section  the  general  detail  of  the  movable  dam. 

^    Drawing  No.  101  ♦  shows  in  detail  the  proposed  construction  of  the 

*ook. 

It  is  proposed  to  construct  the  lock  mainly  of  concrete,  using  nat- 
^^al  cement  in  the  foundations  and  Portland  cement  in  the  walls. 
:^ii  examination  of  existing  locks  on  the  Monongahela  Eiver  shows 
^*iat  the  sandstone  available  for  construction  here  is  not  a  dur- 
^l>le  stone  in  this  class  of  work.  .  Experience  with  the  Monongahela 
^^vigation  works  has  shown  the  desirability  of  a  timber  sheathing  for 
^l^e  lock  chamber.  It  is  thought  that  with  Portland  cement  an  artificial 
^tone  can  be  made  of  better  quality  than  the  sandstone  available,  and 

*  Omitted. 

jsjra  94 121 


1922   REPOBT  OF  THE  CHIEF  OP  ENGINEERS,  U.  B.  ABMY. 

to  which  the  oak  sheathing  can  be  readily  adapted.  The  rectangnhr 
section  of  wall,  without  batter,  is  better  adapted  to  artificial  stone,  and, 
having  ample  strength  against  water  pressure,  is  also  better  adapted 
to  resist  the  impact  of  floating  objects.  The  guide  cribs  for  the  lock 
have  been  placed  on  the  prolongation  of  the  outer  Avail.  The  inner 
wall,  ordinarily  the  land  wall  of  the  lock,  must  be  i>laced  at  a  distance 

01  55  feet  from  the  river  bank,  so  afl  to  give  access  to  the  landings  of 
adjoining  owners.  This  throws  the  whole  lock  into  the  water,  and  it  is 
better  to  take  advantage  of  the  entire  space  thus  made  available  for 
maneuvering  boats  between  the  shore  line  and  the  prolongation  of  tlie 
outer  wall  of  the  lock.  A  further  advantage  of  the  enforced  condition  of 
this  location  of  the  land  wall  is  taken  in  placing  the  effluent  culverts  In 
it,  while  the  influent  culverts  are  placed  in  the  river  wall  opposite.  The 
axis  of  the  dam  is  placed  opposite  the  lower  end  of  the  lock,  so  that  the 

,  scour  from  the  overflow  shall  not  aflect  the  lock  wall;  that  the  whole 
length  of  lock  wall  shall  be  available  for  the  influent  culverts,  and  that 
the  abutment  of  the  dam  shall  be  at  the  lower  end  of  the  city  landing, 
the  use  of  which  has  been  ceded  to  the  United  States  for  this  purpose. 
The  dam  then  gives  pool  water  throughout  the  whole  length  of  this 
landing. 

The  type  of  dam  proposed  is  the  bear  trap.  Experience  with  the 
Chanoine  wickets  at  the  Davis  Island  Dam  has  shown  that  the  river 
drift,  largely  supplied  by  the  Allegheny,  seriously  interferes  with 
the  working  of  the  wickets,  and  that  it  is  desirable  to  have  some 
design  of  movable  dam  which  can  be  operated  more  rapidly  than  the 
Chanoine  wickets.  From  such  study  as  I  have  been  able*  to  give  to 
this  matter,  I  have  a  strong  impression  that  the  bear  trap  can  be 
so  improved  as  to  answer  well  for  this  locality  in  spans  of  250  feet. 
It  has  been  successfully  operated  with  very  high  lifts  in  short  spaas. 
It  will  here  have  a  lift  of  only  7  feet.  Failures  heretofore  in  long 
spans  appear  to  have  been  due  to  very  crude  and  primitive  con- 
struction, excessive  leakage,  and  insecure  foundations.  I  am  of  the 
opinion  that  with  a  foundation  amply  secure,  and  with  leakage  practi- 
cally eliminated,  and  with  careful  construction,  the  causes  of  all  former 
failures  may  be  removed,  TJie  cross  section  of  dam  shown  in  drawing 
No.  101  is  intended  to  outline  very  generally  the  method  of  eoustmc- 
tion  which  1  propose  to  study  and  develop.  The  foundation  is  of  con 
Crete,  made  abundantly  strong  to  endure  all  strains,  and  so  constructed 
in  connection  with  sheet  piling  as  to  prevent  any  considerable  passage 
of  water  beneath  it.  The  leaves  of  the  dam  are  of  oak  timber,  tie 
lower  leaf  calked  on  the  under  side.  The  continuous  hinge  of  this 
leaf  is  made  as  nearly  water-tight  as  possible  and  abundantly  strong. 
The  lower  edge  of  the  leaf  is  secure  against  flexure,  being  held  by 
the  hinge.  The  upper  edge  of  the  leaf  is  trussed,  to  give  it  as  great 
resistan(!e  against  flexure  as  possible,  but  the  trussing  is  merely  anx 
iliary.  Leakage  being  prevented,  the  inflow  of  water  to  lift  the  leaf 
may  be  made  so  gradual  that  inequalities  of  pressure  at  diflferent 
points  of  the  span  may  be  practically  eliminatecl.  The  dam  rises  at 
first  through  slack  water,  the  top  of  the  leaf  .when  down  being  from 

2  to  G  feet  below  the  water  surface.  This  is  eflfected  by  forcing  air 
into  a  series  of  inverted  open  tanks  of  corrngated  steel,  made  of  any 
convenient  length,  and  placed  between  the  truss  timbers  of  the  lower 
leaf.  The  lifting  force  as  shown  would  be  about  700  pounds  to  the  mn- 
ning  foot,  gWmg  a  \sx%<s  excess  over  the  safe  weight  requii-ed  for  hold 
ing  the  dam  dovrw  \ui^ex  \?^\fe\,  ^^^^wiJ«^v^  tbe  position  due  to  this 


APPENDIX  E  E — REPOET   OF  CAPTAIN  HOXIE.  1923 

pnenmatic  lift,  tlie  upper  leaf  projects  above  the  surface  of  the  water 
and  forms  tbe  dam  which  is  necessary  for  the  hydraulic  lift;  at  the 
same  time  the  angle  between  tbe  leaves  is  so  diminished  as  to  give 
comparative  freedom  of  motion.  The  nsual  overfiow  is  to  be  built  in 
theinliueiit  culverts,  and  as  additional  precaution  the  chains  which 
hold  the  upper  leaf  when  it  has  risen  to  its  full  height  have  each  a  stitf 
spiral  spriug  with  a  play  of  C  inches  iinder  a  pall  of,  say  1  ton.  The 
crest  of  the  dam  may  be  raised  or  lowered  at  pleasure  by  maneuvering 
the  influent  and  effluent  gates,  but  a  fixed  position  is  given  at,  say,  2 
feet  below  the  highest  point,  where  the  leaf  is  held  by  struts  resting 
upon  the  foundation.  The  struts  are  hinged  to  the  leaf,  and  lift  or  lower 
by  a  lateral  movement  altogether.  The  bottom  of  the  influent  culvert 
in  the  piers  will  be  below  the  floor  of  the  foundation,  and  other  pre- 
cautions will  be  taken  to  prevent  the  entry  of  silt  and  gravel.  To 
remove  what  comes  iu  flushing  may  perhaps  be  satisfactory,  but  this 
can  be  supplemented  by  hand  labor  when  the  dam  is  supported  upon 
the  struts.  The  suppression  of  leakage  is  mainly  relied  upon  to  secure 
the  uniform  lifting  of  the  lower  leaf  without  serious  flexure,  the  water 
entering  beneath  the  leaf  so  slowly  that  it  can  be  transmitted  from 
each  extremity  toward  the  center  with  a  slight  friction  head.  It  is 
expected  farther  that  ample  power  will  be  secured  to  overcome  sliding 
friction  of  wet  surfaces  of  iron,  and  that  the  use  of  rollers  may  be  dis- 
pensed with. 

A  device  for  preventing  this  hurtful  flexure  of  the  lower  leaf  of  the 
dam  was  proposed  by  Mr.  Du  Bois  many  years  ago.  This  is  a  continu- 
ous shaft  reaching  from  end  to  end  of  the  leaf  horizontally  and  pro- 
vided with  cogwheels  at  proper  intervals;  upon  each  of  these  a  rack  is 
mn4le  to  work,  in  such  a  way  that  a  permanent  connection  is  secured 
between  the  lower  leaf  and  tbe  foundation  by  means  of  the  rack  and  cog 
wheels.  If  at  any  point  of  the  leaf  an  e.\ce83  of  pressure  occurs,  this 
is  taken  up  by  the  shaft  and  transmitted  to  other  points  of  the  leaf.  A 
model  upou  this  principle  is  now  being  experimented  with  by  Mr, 
William  JIartiu.  assistant  engineer,  under  the  direction  of  Colonel  Stick- 
uey,  and  the  device  may  prove  a  valuable  auxiliary.  The  difficnlty 
secnis  to  be  in  the  diff'erence  of  direction  between  the  liftiug  force,  which 
is  always  normal  to  the  lower  leaf,  and  the  resistance  opi>osed  by  tlie 
shaft  and  rack,  which  is  always  parallel  to  the  upper  leaf  when  the  rack 
is  attached  to  that  leaf  and  the  shaft  to  the  lower  leaf.  When  the 
angle  between  the  gates  is  considerably  greater  than  90°,  this  resist- 
ance must  approach  iuflnity  to  be  effective.  Rfr,  Du  Bois  fastened  the 
shaft  bearings  to  the  foundation  of  dam  (such  as  it  was)^  and  the  racks 
were  hinged  to  the  lower  leaf.  He  had  difficulty  with  chips,  etc,  which 
got  in  between  the  coga  and  arrested  the  motion. 

In  submitting  these  general  considerations,  I  desire  only  to  inform 
tbe  Chief  of  Engineers  as  to  tlie  lines  upon  which  I  am  at  work. 
Appropriations  will  not  be  available,  probably,  for  a  year  or  more,  and 
there  is  ample  time  for  study  and  experiment.  At  the  date  of  transfer 
of  this  work  to  myself.  Colonel  Stickuey  was  actively  engaged  and  very 
much  interested  in  the  development  of  quite  a  novel  plan  for  the 
movable  dam  at  this  site.  The  design  was  so  peculiarly  his  own  aud  he 
bad  given  so  much  study  to  the  question,  while  it  was  new  to  me,  that 
I  did  not  feel  inclined  to  risk  taking  up  the  subject  and  going  ahead  on 
bis  plan;  so  it  was  arranged  between  us  that  I  should  proceed  on  better 
known  lineBofinvestigatian,whiIe  he  should  perfect  bis  own  plaUjWhif' 
I  would  accept  from  him  whenever  ready  as  of  the  date  of  trana£ei 
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the  work,  and  present  as  an  alternative  plan  with  whatever  might  be 
my  own.    This  agreement  I  propose  to  carry  out  at  some  fdtare  time, 
when  Colonel  Stickney's  plan  is  perfected,  and  fands  become  avaUabte 
for  the  work  and  a  definite  project  shall  be  required. 
Very  respectfully, 

E.  L.  HoxiE, 
Captain  of  Engineeri, 
Brig.  Gen.  Thomas  L.  Casey. 

CMef  of  Engineers^  U.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers,  U.  S.  A.,  Division 
Engineer,  Northwest  Division.) 

[Firat  indorsement.] 

TJ.  S.  En&ineeb  Office, 
Detroit,  Mieh.,  April  16, 1894. 

Respectfully  forwarded  to  the  Office  of  the  Chief  of  Engineers, 
approved  so  far  as  relates  to  the  foundation  of  the  lock;  but  distinctly 
reserving  an  expression  of  opinion  in  regard  to  the  material  to  be  used 
in  the  construction  of  the  lock  walls,  as  well  as  the  details  of  constnic- 
tion  above  the  level  of  the  lock  floor.  ]^or  am  I  prepared  to  accede  to 
the  use  of  the  "  Bear  trap  "  for  spans  so  great  as  those  proposed  for 
the  dam. 

O.  M.  Poe, 
Colonel,  Corps  of  Engineers,  etc., 
Division  Engineer,  Northwest  Division, 

[Second  indorsement.] 

Office  Chief  of  Enoineebs, 

U.  S.  Abmy, 
April,  19, 1891 

Respectfully  submitted  to  the  Secretary  of  War  with  recommenda- 
tion that  a  Board  of  Engineers,  to  consist  of  Col.  Wm.  P.  Craighill, 
Lieut.  Col.  Amos  Stickney,  and  M^jor  Thomas  Turtle,  be  coustitutedto 
consider  and  report  upon  the  accompanying  plans.  The  board  to  meet 
at  Pittsburg,  Pa.,  upon  the  call  of  its  senior  member.    •    •    • 

With  the  sanction  of  the  Secretary  the  order  constituting  the  Board 
will  be  issued  from  this  office. 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineeri, 

[Third  indorsement.] 

War  Department,  April  23, 1891 
Approved  as  recommended  by  the  Chief  of  Engineers  in  the  preced- 
ing indorsement. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  CM- 
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Pittsburg,  Pa.,  Jun^  23, 1891 
General  :  The  Board  of  Officers  of  the  Corps  of  Engineers  consti- 
tuted by  Special  Oi:(iets»  ^o,  '2ft^  ^^^•(io^'axters  Corps  of  Engineers, 
U.  S.  Army,  ApxH  24, 1^^4:,  \c>  t^^wiX,  xs^^w^  ^'mjr.^^^^^^i^  for  a  lock 


A 
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knd  dam  to  be  constructed  in  the  Allegheny  Biver,  below  Herr  Island, 
lave  to  snbmit  the  following  report: 

The  Board  assembled  at  Pittsburg,  Pa.,  on  May  3, 1894,  and,  first 
isiting  the  site  of  the  lock  and  dam,  took  into  consideration  the  papers 
lefore  it.  These  papers  were  the  letter  dated  April  13, 1894,  from  Capt. 
L  L.  noxie,  Corps  of  Engineers,  the  officer  in  charge  of  the  work,  the 
idorsements  thereon,  and  the  drawings  therewith.  The  instructions 
•ere  that  the  Board  should  furnish  drawings  of  the  lock  and  dam  pro- 
osed  or  adopted  by  them,  showing  location  and  construction  of  the 
)ck  and  dam  in  sufficient  detail  to  enable  the  local  engineer  to  build 
3em;  also,  an  estimate  of  the  cost.  In  the  letter  from  Captain  Hoxie 
bear-trap  dam  was  submitted  for  consideration,  and  reference  made  to 
new  type  of  dam  upon  the  development  of  which  Lieut.  Col.  Amos 
tickuey,  Corps  of  EngineiTS,  formerly  in  charge  of  the  work,  was 
n gaged.  In  addition.  Captain  Hoxie  had  made  recommendations  in 
Bgard  to  constructing  the  lock  entirely  of  concrete.  Lieut.  Col.  Stick- 
ey,  a  member  of  the  Board,  exhibited  drawings,  not  yet  complete,  of 
he  type  of  dam  which  he  had  under  study  and  elaboration. 

After  a  consideration  of  all  the  papers  before  it,  and  of  the  conditions 
bund  to  exist,  and  of  information  obtained  from  Captain  Hoxie,  the 
ioard  arrived  at  the  following  conclusions: 

That  the  width  of  the  lock  should  be  55  feet. 

That  the  foundation  of  the  lock  shall  beof  concrete,  made  with  natural 
^ment;  the  miter  sills  and  the  rest-s  for  the  heel  posts  of  the  gates  to 
36  of  special  stones  of  good  quality. 

That  the  material  of  the  lock  walls  shall  be  of  Portland-cement  con- 
crete, all  the  faces  of  the  walls  to  be  vertical  and  without  sheathing 
m  the  inside  of  the  lock  chamber. 

The  Board  then,  requesting  Captain  Hoxie  to  obtain  further  informa- 
ion  to  enable  the  Board  to  establish  the  length  of  the  lock,  adjourned, 
>  permit  the  completion  by  Lieut.  Col.  Stickney  of  the  drawings  of  his 
popose<l  new  type  of  dam,  and  enable  Lieut.  Col.  Stickney  and  Captain 
oxie  to  prepare  estimates  of  the  cost  of  the  new  type  of  dam,  and  of  a 
Bar- trap  dam,  respectively. 

Prom  information  derived  from  Captain  Hoxie,  in  a  letter  dated  May 

1894,  the  Board,  by  correspondence,  decided  that  the  proper  length  of 
><5k  for  this  locality  would  be  330  feet  between  the  quoins. 

"With  the  elements  above  given,  a  preliminary  plan  and  sections  of 
*«  lock  were  prepared  for  the  Board  by  Captain  Hoxie,  with  estiipates 
^  cost. 

A  second  meeting  of  the  Board  was  called  for  June  23, 1894.  Lieut, 
ol.  Stickney  being  a  member  of  the  Mississippi  Kiver  Commission, 
ud  a  meeting  of  that  commission  having  been  called  for  on  the  same 
B.y,  he  was  relieved  from  duty  with  the  Board,  and  Maj.  D.  W.  Lock- 
"oofl,  Corps  of  Engineers,  was  appointed  in  his  place,  and  appeared  at 
^e  meeting  of  June  23. 

At  the  second  meeting  the  former  conclusions  of  the  Board  were 
Considered  and  assented  to,  and  consideration  of  the  other  points 
^cessary  to  complete  the  recommendations  for  the  entire  structure  of 
>ck  and  dam  was  had.  At  this  point  it  is  well  that  the  Board  should 
depress  its  opinions  regarding  the  types  of  dams  directly  placed  before 
b  for  consideration,  the  bear  trap  and  the  system  proposed  by  Lieut. 
5ol.  Stickney.    The  former  is  mentioned  first,  being  the  older. 

It  is  very  desirable  that  a  type  of  dam  should  be  devised  for  our 
American  rivers  which  will  reduce  or  remove  the  difficulties  attending 
lie  great  quantities  of  drift  carried  by  our  Btream^^  ^kXidi  ^^$ot\,^\firsR^2si^ 
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the  devising  of  such  a  systeui  should  be  encouraged  in  every  way  pnvc- 
ticable. 

With  regard  to  the  bear  trap,  notwithstanding  certain  failures  which 
have  occurred,  it  is  believed  that  it  is  susceptible  of  further  and  sub- 
stantial development;  but  the  Board  is  not  prepared  to  recommend  it 
for  a  navigable  pass  as  wide  as  should  be  provided  for  the  dam  now 
under  consideration.  With  regard  to  the  type  of  dam  projwsed  by 
Lieut.  Col.  Stickney,  the  Board  desires  to  commend  the  great  amount 
of  work  and  care  expended  on  the  plans  presented,  and  the  Board  wonld 
be  much  pleased  to  see  an  experimental  trial  of  it  on  a  scale  of  good  or, 
better  still,  of  full  size.  But,  for  the  dam  now  to  be  presented  for  the 
approval  of  the  Engineer  Department,  the  Board  believes  that  nothing 
but  a  structure  of  proven  practicability  as  regards  construction  and 
operation,  should  be  recommended. 

It  was  concluded  that  the  Board  should  recommend  that  the  entire 
dam,  pass,  and  weir  should  be  of  the  Chanoine  type,  with  trestle  foot 
bridges  throughout,  the  pass  to  be  250  feet  wide,  and  the  balance  of  the 
width  of  the  river,  between  the  lock  and  the  opposite  shore,  to  be  oceu 
pied  by  two  weirs  with  sills  at  different  heights;  the  sill  of  the  naviga 
tion  pass  to  be  C  feet  below  the  level  of  the  pool  of  the  Davis  Island 
Dam,  the  upper  pool  7  teet  elevation  above  the  level  of  the  pool  of  the 
Davis  Island  Dam,  the  sill  of  the  length  of  weir  next  the  pass  to  be  2 
leet  higher  than  the  sill  pf  the  pass,  and  the  sill  of  the  second  length  of 
weir  to  be  4  feet  higher  than  the  sill  of  the  pass. 

It  was  concluded  that  the  lock  should  be  filled  and  emptied  through 
culverts  fitted  with  valves  operated  by  hydraulic  pow^er,  and  that  the 
gates  should  be  of  wood,  all  as  proposed  by  Captain  Hoxie.  Other 
details  of  the  lock,  as  concluded  upon,  will  appear  in  the  drawings  of 
the  lock  to  be  prepared  by  Captain  Hoxie  at  the  request  of  the  Board, 
and  will  be  submitted  hereafter  at  an  early  day. 

There  remains  for  consideration  the  closure  of  the  space  between  the 
lock  and  the  Pittsburg  shore.  The  space,  55  feet  in  width,  which,  under 
the  mutual  understanding  betweeen  the  officers  of  the  United  States 
and  the  riparian  owners,  is  left  to  permit  those  riparian  owners  to 
have  access  to  their  landings.    It  is  deemed  advisable  to  have  an  open 
space  in  the  connection  between  the  lock  and  this  shore,  that  deposits 
may  be  prevented  or  removed  from  this  space.     It  is  recommended 
that  an  opening  be  left  in  this  shore  connection  20  feet  in  width,  and 
that  this  opening  be  closed  by  a  Boule  dam,  the  sill  of  which  shall  be  at 
the  elevation  of  the  sill  of  the  navigation  pass. 

The  plans  for  the  dam,  to  be  prepared  by  Captain  Hoxie,  at  the  request 
of  the  Board,  will  be  submitted  at  an  early  day. 

The  estimates  of  cost  are  inclosed  herewith. 

EespectfuUy  submitted. 

Wm.  P.  Cbaighill, 
Colonel^  Corps  of  Engineert, 

D.  W.  LOCKWOOD, 

Major  of  Engineers, 
Thomas  Turtle, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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Ettltnated  eo*t  of  loci. 

offerdflm,  pttmps,  eng'iaea,  derrickB,  and  trorking  plant $20,000.00 

ixottvation,  9,200  cubic  yards,  at  40  cents 3,680.00 

,983  cabic  farda  concrete  of  natural  cement,  at  $6 59,898.00 

,125  cubiu  yards  concrete  of  Portland  cement,  nt  $10 61,250.00 

05  cable  yards  cut  stone,  at  $20 6,100.00 

6,000  vitrified  brick,  at $12 312.00 

1,000  pounds  cast  iron  in  quoins,  at  2  cents 220.00 

lates  anil  miter  Bills 10,000.00 

alves  and  valve  frames 4,000.00 

'nrliino 550.00 

tachinerv  for  operating  valves  and  gates 6,4riO.  00 

1,000  fi-et,  B.  M.,  sheet  piling,  at  $30 1, 320. 00 

louses  aad  office  for  locK  operators 10, 000. 00 

nido  cribs,  (JOO  feet,  at  $20..., 12,000.00 

ingineoriug,  super inteo deuce,  and  continjjeucies,  15  percent 29,367.00 

Total 225,147.00 

Eatimaltd  tout  of  (taiii. 

onstruction  of  coflerdam,  2,500  linear  feet,  at  $25 $62,500.00 

xcavatiou,  9,000  cubic  yards,  at  $1.20 10,800.00 

,400  cubic  y aril 8  concrete  of  natural  cemeut,  at  $8 59,200.00 

Wcnbtc  yards  concrete  of  Portland  cement,  at  $12 9,480.00 

ut-stone  masonry,  1,100  cnbic  yards,  at  $20 29,200.00 

,200  cnbic  yards  stone  paving,  at  $8 17, 600. 00 

18,000  feet,  B.  M.,  white  oak-timber  iu  dam,  at  $60 7, 080. 00 

J,000fcet,  B.  M.,  sheet  piling,  at*10 3,720.00 

?8,000  pounds  cast  iron  in  dam,  nt  6  cents 17, 280. 00 

i5,000poun(lB  wrought  iron  in  dam,  at  8  cfnls 28,400.00 

ti  feet  of  apron  below  dam,  at  827 17, 658. 00 

emoval  of  coH'cnlam 5,000.00 

»  feet  liied  dam  connecting  lock  wall  with  left  bauk  of  river,  at  $290. .  29, 000. 00 

I  feet  movabli-  dam  connecting  lock  wall  Trith  left  bank  of  river,  n t  $100.  8, 000. 00 

500  cubic  yonis  stone  paving  for  bauk  protection,  at  $8 12, 000. 00 

Dgineeriiig,  superintendence,  and  contingencies,  18  per  cent 57,045.24 

Total 373.SI63.24 

)<lcost  of  lock  as  above 225,147.00 

Total  cost  of  lock  and  dam 599,110.24 
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IMPROVEMENT  OP  PALLS  OF  OHIO  RIVER,  OP  WABASH  RIVER,  INDIANA 

AND  ILLINOIS,  AND  OF  WHITE  RIVER,  INDIANA. 


BEPOBT  FOB  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
LIEUT  COL,  G.  J.  LYDECKER,  MAJ,  THOMAS  H,  HANDBURY,  CAPT  J, 
G.  WARREN,  AND  LIEUT.  HIRAM  M,  CHITTENDEN,  CORPS  OF  ENGI- 
NEERS, 


INPROVEMENTS. 


1.  Falls  of  the  Ohio  River,  at  Lonisville, 

Ky. 

2.  Indiana   Chute,    Falls    of  the    Ohio 

River. 


3.  Operating  and  care  of  Louisville  and 

Portland  Canal,  Kentucky. 

4.  Wabash  River,  Indiana  and  Illinois. 

5.  White  River,  Indiana. 


United  States  Engineer  Office, 

Louisville^  Ky.j  July  10,  1894. 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports  of 
operations  for  the  works  in  my  charge  for  the  fiscal  year  ending  June 
30,  1894. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Wabren, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


F  F  I. 


IMPROVEMENT   OF  THE   PALLS   OP  THE  OHIO  RIVER  AT  LOUISVILLE, 

KENTUCKY. 

The  object  of  the  improvement  now  iu  progress  is  to  give  increased 
facilities  to  commerce  passing  the  Falls  of  the  Ohio  Eiver,  via  the 
Louisville  and  Portland  Canal,  by  enlarging  it  at  its  upper  entrance, 
aud  also  at  its  farther  end,  just  above  the  locks,  in  such  manner  as  ^ 
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form  suitable  basins,  or  harbors,  where  boats  may  lie  and  tows  be 
properly  assembled  for  passing  through  the  canal  and  locks  without 
interlering  with  the  movements  of  other  craft. 

The  enlargement  at  the  entrance  to  the  canal  was  commenced  iu 
1883  and  modified  in  1890,  as  recommended  by  the  Board  of  Engineers 
in  ita  report  dated  January  28,  1890.  The  general  width  of  the  C4inal 
bcf  ire  enlargement  was  90  feet 5  by  the  proposed  enlargement  this 
width  will  become  325  feet  at  the  canal  entrance,  and  from  that  it  will 
gradually  decrease  to  210  feet  at  a  point  about  2,400  feet  west  of  tlie 
entrance;  a  masonry  wall  19  feet  high  and  2,733  feet  long  will  limit 
the  enlarged  canal  on  its  north,  and  the  old  north  wall  will  be  removed. 
Eastward  of  the  enlarged  canal,  at  its  entrance,  a  basin  800  feet  wide 
and  2,200  feet  long  will  be  constructed,  the  limits  of  the  basin  being  a 
bear-trap  structure  800  feet  long  on  the  west,  and  a  concrete  dam  2,800 
ieet  long  on  the  north.  The  estimate  for  the  work  included  the  exca- 
vation of  about  325,670  cubic  yards  of  solid  rock  and  270,000  cubic 
yards  of  earth,  the  construction  of  about  5,200  linear  feet  of  new  canal 
wall  and  masonry  dam,  and  the  removal  of  6,200  linear  feet  of  old  canal 
wall,  crib  dikes,  and  timber  dam. 

The  total  work  done  on  the  improvements  at  the  head  of  the  canal 
to  June  30,  1894,  is  as  follows:  Earth  excavation,  212,019.31  cubic 
yards;  rock  excavation,  174,245.03  cubic  yards;  masonry  in  new  canal 
wall,  13,678.83  cubic  yards.  The  work  yet  to  be  done  is  estimated  as 
follows:  Earth  excavation,  45,481.4  cubic  yards;  rock  excavation, 
130,205.69  cubic  yards;  masonry  in  new  canal  wall,  2,641.73  cubic 
yards;  masonry  in  dam,  10,222.50  cubic  yards;  and  bear-trap  struc- 
tures 800  linear  feet,  ana  the  removal  of  6,200  linear  feet  of  old  canal 
wall,  crib  dikes,  and  timber  dam. 

The  work  of  enlarging  the  basin  above  the  new  locks  was  completed 
during  the  year;  the  operations,  which  are  described  in  detail  in  the 
accomi^anying  report  of  Lieut.  Hiram  M.  Chittenden,  consisted  mainly 
in  the  removal  of  the  bottom  courses  of  the  old  north  wall  of  the  canal, 
the  excavation  of  the  underlying  rock  to  grade,  and  the  construction 
of  about  60  feet  of  new  canal  wall  immediately  above  the  north  pier 
head  of  the  new  locks. 

The  work  accomplished  in  completing  this  portion  of  the  improve- 
ments is  summarized  as  follows: 

Earth  excavation,  141,593  cubic  yards;  rock  excavation,  22,744.60 
cubic  yards;  masonry  built  in  new  wall,  6,082.38  cubic  yards;  old  wall 
removed,  about  2,544  cubic  yards. 

The  total  amount  expended  under  appropriations  for  improving 
the  Falls  of  the  Ohio  Eiver  at  Jjouisville,  Ky.,  to  June  30,  1894,  was 
$723,225.72,  of  which  the  sum  of  $6,274.55  was  expended  during  tbe 
past  fiscal  year.  The  cost  of  completing  the  improvements  in  progress, 
as  originally  estimated,  will  be  $550,008.89. 

The  tabular  statement  of  commerce  embodied  in  Lieut.  Chittenden-s 
report  on  the  Louisville  and  Portland  Canal  shows  the  extent  to  which 
commerce  is  concerned  with  these  improvements.  From  this  it  app^ 
that  1,543,367  tons  of  freight  passed  the  falls  by  river  and  canal  diuing 
the  past  fiscal  year ;  the  average  for  the  past  eight  years  being  2,230,637 
tons  annually.  These  figures  are  somewhat  less  than  those  of  former 
years,  but  the  decrease  in  tonnage  during  the  past  year  was  undoubt- 
edly due  to  coal  miners'  strikes  during  the  periods  of  good  boating 
stages  of  the  river;  coal  being  the  commodity  of  which  the  heaviest 
shipments  are  made  by  river. 
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In  relation  to  the  cost  of  completing  the  improvements  now  in  prog- 
ress, I  respectfully  invite  attention  to  the  recommendations  of  Lieut. 
Col.  G.  J.  Lydecker  in  his  report  for  the  fiscal  year  1893,  as  follows : 

I  invi 
become 
w 
Beason' 

long  lines  of  railway  have  to  be  built  at  the  beginning  of  each  season  and  taken  up 
and  stored  at  its  close ;  steam-pumping  machinery  brought  to  the  work  and  set  up, 
and  boilers  and  steam  piping  for  the  steam  drills* set  up  and  connected  over  tho  site 
of  the  work,  and  many  other  odd  jobs  attended  to  before  any  season's  work  can  be 
commenced.  Deducting  from  small  appropriations  the  cost  of  this  kind  of  work  and 
we  have  little  left  to  apply  to  actual  work  of  excavation  and  construction ;  the  per- 
centage of  expenditure  for  preliminary  works  and  contingencies  becomes  in  this  way 
inordinately  great,  the  ultimate  cost  of  the  improvement  very  largely  increased,  and 
the  date  of  its  completion  indefinitely  postponed.  With  such  a  favorable  season  for 
work  as  the  last  one  was,  it  is  especially  unfortunate  to  be  caught  with  only  a  small 
appropriation  available  for  the  work.  Iwould  therefore  urge  tho  importance  of  large 
appropriations  for  this  work  in  future,  and  the  next  one  be  not  less  than  $300,000. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work 
up  to  June  30,  1894 : 

By  the  act  approved— 

July  5, 1884 $300,000 

August  5,  1886 150,000 

August  11,  1888 150,000 

September  19, 1890 60,000 

July  13,  1892 60,000 

Total 720,000 

1  inclose  herewith  the  report  of  Lieut.  Hiram  M.  Chittenden,  Corps 
of  Engineers,  who  was  in  temporary  charge  of  these  works  during  the 
period  of  active  work,  and  whose  report  describes  in  detail  the  various 
ox)erations  for  the  fiscal  year. 

Money  statement.  . 

July  1,  1893,  balance  unexpended $6, 701. 98 

Juno  30,  1884,  amount  expended  during  fiscal  year 6, 274. 55 

July  1, 1894,  balance  unexpended 427. 43 

July  1,  1894,  otitstanding  liabilities 161.01 

July  1,  ISdij  balance  available 266.42 

(Amount  (estimated)  required  for  completion  of  existing  project 550, 008. 89 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


REPORT  OF  FIRST  LIEUT.   HIRAM  M.   CHITTENDEN',   CORPS   OF  ENGINEERS. 

Louisville,  Ky.,  June  30, 1894. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improving  Falls  of  Ohio  River  at  Louisville,  Ky.,  during  the  year  endiug  June  30, 1894 : 
.  At  the  beginning  of  the  fiscal  year  there  was  available  from  the  last  appropriation 
the  sum  or$5,105.33,  after  deducting  liabilities  outstanding  June  30,  1893.  This 
bsilnnce  was  so  small  that  its  expenditure  was  carried  on  in  conjunction  with  other 
Tvork  in  progress  on  tho  Indiana  Chute  and  on  the  Louisville  and  Portland  Canal. 
Tho  guiding  dike  at  the  head  of  the  canal,  from  the  upper  extremity  to  its  junction 
with  the  cross  dam  at  the  head  of  the  falls,  was  repaired  by  the  same  working  party 
that  repaired  the  cross  dam.    The  work  in  the  canal  basin  at  tho  head  of  tho  locks* 
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was  likewise  carried  on  in  connection  with,  the  laying  of  the  water  pipes  across  the 
canal,  and  the  same  cofferdam  and  other  appliances  assisted  in  both  works.  In  this 
way  we  were  able  to  accomplish  a  very  much  larger  amount  of  work  than  woald 
otherwise  have  been  possible.  The  repairs  of  the  euiding  dike  were  commenced 
July  27  and  completed  August  17,  1893.  The  ice  or  the  previous  winter  had  torn 
away  this  structure  in  some  places  to  a  depth  of  6  feet  for  a  total  length  of  250  feet 
The  dike  was  restored  to  its  former  height  and  has  passed  the  winter  of  1898-^94 
without  injury. 

About  85  feet  of  the  wall  of  the  new  canal  basin  where  it  Joins  the  high  walls  of 
the  new  locks  had  been  left  unfinished  from  the  previous  year.  After  tlie  city  water 
pipe  had  been  laid  across  the  canal,  as  described  in  report  of  operations  on  Lonis- 
ville  and  Portland  Canal,  a  cofferdam  was  built  around  the  unfinished  portion  of  the 
wall,  both  for  the  purpose  of  completing  the  wall  and  continuing  the  wat<;r  pipe  to 
the  canal  bank.  This  work  proved  very  troublesome,  owing  to  numerous  angles  in 
the  cofferdam,  which  made  it  difficult  to  keep  it  clear  of  water.  The  work  was  begnn 
August  10  and  completed  August  20. 

The  new  canal  basin  at  the  head  of  the  locks,  though  nearly  completed  during 
the  previous  working  season,  was  still  closed  to  commerce  at  tne  beginning  of  the 
fiscal  year.  A  ledge  of  rock,  including  the  old  canal  wall,  about  720  feet  long,  and 
average  35  feet  wide,  and  5  feet  deep,  extended  around  the  basin  on  the  canal  side, 
effectually  closing  it  up.  It  was  evident  that  but  a  very  small  part  of  this  ledge 
could  be  removed  with  available  funds  if  the  work  was  to  be  done  under  water. 
Authority  was  therefore  obtained  to  close  the  canal  for  a  period  of  ten  days,  which 
it  was  believed  would  be  long  enough  to  thoroughly  break  up  and  partially  remore 
the  ledge.  The  canal  could  be  closed  only  by  means  of  a  cofierdam.  To  economize 
time  the  framework  of  this  dam  was  built  on  a  barge  ready  ta  be  launched  in  place 
as  soon  as  the  canal  was  closed  to  traffic.  An  earth  bank  was  opened  and  the  neces- 
sary material  and  laboring  force  were  in  place  for  prompt  filling  of  the  dam  as  soon 
as  it  was  launched.  This  work,  which  was  under  the  immediate  supervision  of 
Granville  W.  Shaw,  U.  S.  assistant  engineer,  was  effectually  accomplished  in  about 
twelve  houi*s.  The  dam  proved  absolutely  tight,  scarcely  a  barrel  of  water  nasBing 
through  it  during  the  ten  days. 

Before  the  dam  had  been  completed  4  steam  boilers  were  placed  along  the  basin 
wall  for  the  operation  of  12  steam  drills.  The  drills  were  all  put  in  good  running 
order  and  the  steam  pipe  gotten  out  and  repaired.  A  railroad  track  was  laid  from 
the  dump  pile  north  of  the  Government  stable  across  the  grounds  and  down  the 
slope  into  the  basin.  A  hoisting  engine  was  rigged  up  for  hauling  the  cars  from  the 
basin,  and  30  dump  cars  were  put  in  service.  The  electric  arc  lights  in  use  on  the 
canal  were  relocated  about  the  borders  of  the  basin  and  25  gasoline  torches  were 
provided  in  order  that  work  might  be  continued  at  night.  A  day  force  of  200  men 
and  a  night  force  of  150  were  employed.  The  work  was  seriously  interfered  with 
two  days  bv  rain,  but  its  completion  was  not  prevented.  The  ledge  was  almost 
entirely  broken  up  during  the  ten  days  and  about  1,000  cubic  yards  of  rock  were 
hauled  to  the  dump  pile.  After  the  canal  was  opened  the  dredges  were  put  at  work, 
and  in  about  eighteen  days  had  entirely  cleared  away  the  d^^bris,  removing  in  aU 
about  5,000  cubic  yards  of  mud  and  rock.  The  canal  was  opened  promptly  on  time, 
the  removal  of  the  dam  being  accomplished  by  the  use  of  powder.  Since  November 
4  the  canal  basin  has  been  opened  to  general  use.  An  idea  of  its  value  in  the  move- 
ment of  traffic  through  the  canal  may  be  had  from  the  accompanying  photograph, 
which  shows  how  it  lacilitates  the  passage  of  boats. 

An  incident  of  the  closing  of  the  canal  was  the  opportunity  it  gave  to  local  fisher- 
men to  drive  their  trade  with  unusual  advantages.  For  four  days  the  canal  bottom 
was  filled  with  a  crowd  of  men  and  boys,  wading  waist  deep  in'the  foul  mud,  until 
pretty  nearly  every  fish  loft  in  the  canal  had  been  caught.  This  was  of  the  ntroort 
importance  to  the  work ;  for,  as  it  was,  the  stench  of  the  canal  became  so  offensive 
before  the  work  was  completed  as  to  threaten  its  discontinuance.  Had  all  the  fish 
remainea  in  the  canal  bottom,  it  would  probably  have  been  impossible  to  continue 
the  work  the  full  ten  days. 

Since  the  completion  of  this  work  nothing  further  has  been  done  under  the  appro- 
priation except  the  removal  of  a  small  amount  of  rock  from  the  upper  section  of 
the  canal  wall  along  the  proposed  enlargement  at  the  head  of  the  canal. 

Statement  of  commerce  and  traffic,  and  of  officers  in  charge  of  the  work  during 
the  year,  are  contained  in  my  report  upon  the  operation  and  care  of  the  Louisville 
and  Portland  Canal. 

As  the  project  for  this  work  contemplates  the  construction  of  a  masonry  dam  W 
feet  lon^,  with  bear-trap  openings,  it  was  thought  advisable  to  make  a  thorough 
study  ol  this  form  of  movable  dam.  A  model  was  accordingly  built  in  the  shops, 
showing  both  the  original  bear-trap  design  and  its  later  modification.  It  is 
hoped  in  a  short  time  to  submit  the  result  of  a  study  of  the  theory  and  practical 
apj|tfHMKi  of  these  gates. 


APPENDIX    F  F REPORT   OF    CAPTAIN   WABEEIT.  1933 

No  ftirthflr  work  cau  be  done  under  the  general  project  until  a  new  appropriation 
M  been  made,  the  laat  one  being  Tory  nearly  exbaiisted. 

The  following  pliotographs  uro  submitted  with  Ibis  report ; 

(1)  Showing  cofferdam  around  comer  of  eannl  wall. 

(2)  Showing  ledge  in  canal  basin  before  removal  began. 

(3)  Showing  frame  of  cofferdam  for  closing  canal. 
{4}  Cofferdam  in  plnco. 

(5)  Canal  basin  juht  after  canal  was  closed. 

(6)  Caoal  basin  during  progress  of  work, 

(7)  Canal  bosinjust  before  reopening  canal. 

(8)  Canal  basin  since  completion.     Ascending  boats  waiting  for  desceuiling  low. 
Very  respectfully,  your  obedient  serTant, 

HiKAM    M.    CllITTK.NIlKN, 

F\T»t  Lieut.,  Corpi  of  Engineert. 
Capl.  James  0.  Warbkn, 

Corpt  of  Engintert,  U.  S.  A. 


IMPROVEMENT  OF  INDIANA  CHUTE,  FALLS  OF  THE  OHIO  RIVER. 

The  main  channel  of  the  rivor,  by  which  commerce  passes  tlie  Falls 
if  the  Ohio  when  the  stage  of  the  water  is  sucli  as  to  permit  nsiviga- 
ion  over  them,  is  known  as  the  Indiana  Chute.  Originally  it  was  very 
rooked,  with  swift  currents  and  whirls,  filled  with  dangeroiw  rocky 
■oints,  projecting  from  the  sides  and  bottom,  and  navigable  by  skilled 
ilots  only  when  the  river  was  up  to  or  above  a  stage  of  about  I X  feet 
■1  the  upper  gauge  of  the  Louisville  and  Portland  Canal.  By  blastiug 
ad  removing  these  projections  the  channel  has  been  materially 
nproved  and  straightened,  and  is  now  easily  available  for  descending 
'vigation  when  the  river  reaches  10  feet  on  the  gauge,  but  is  little 
'e<l  for  ascending  navigation  until  the  river  becomes  a  foot  higher 
'ca,use  of  the  strong  current.  When  the  stage  of  12.7  feet  on  the 
Qge  is  reached  the  locks  of  the  canal  can  no  longer  be  used,  and  all 
ttimerce  readily  passes  over  the  falls  by  river,  the  other  river  chan- 
Is,  known  as  the  Middle  Chute  and  Varble  Chute,  being  used  as 
'11  as  the  Indiana  Chute  at  the  higher  stages  of  water.  At  extreme 
X\i  water  some  of  the  larger  classes  of  steamers  can  not  use  the 
■J^iana  or  Middle  chutes  because  of  the  fixed  spans  in  the  bridge  over 
^tx.  In  this  case  the  line  of  navigation  is  via  the  upper  portion  of 
^  canal,  tbrongb  the  drawspan  of  the  bridge,  and  thence  into  the 
'"er  via  the  Varble  Chute,  as  the  passage  provided  for  such  traffic  over 
^  river  wall  of  the  canal  is  popularly  called.  A  dam  extends  across 
^  river  at  the  head  of  the  falls,  from  the  guiding  dike  at  the  entrance 
'  the  canal  on  the  Kentucky  side  to  the  Indiana  shore.  OpeningsSOO 
^t  long  and  COO  feet  long  are  provided  where  the  dam  crosses  the 
I'ddle  and  Indiana  chutes,  respectively,  all  of  the  first-named  open- 
f  g  and  160  feet  of  the  last  being  arranged  with  movable  dams,  which 
Qay  be  set  ap  during  periods  of  low  water. 

lieturning  now  to  the  Indiana  Chute,  the  project  for  its  radical 
iQprovement  %ow  in  progress  is  that  recommended  by  the  board  of 
ingineers  constituted  by  Special  Orders,  No.  68,  dated  Headquarters 
Dorps  of  Engineers,  IT.  S.  Army,  November  27, 1888,  in  its  report  dated 
Fanuary  28, 1890.  The  object  is  to  make  the  channel  safely  uavigiHili^ 
or  descending  commerce  when  the  river  is  not  below  astageof  8feet  on 
be  canal  gauge,  i.e.,  at  a  stage  a  feet  below  that  at  which  tows  orlai' 
oats  can  safely  pass  at  present,  except  by  the  slow  route  through 
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canal  and  locks.  It  is  expected  to  accomplish  this  by  the  constrnction 
of  dikes  on  the  sides  of  the  channel  and  by  a  modification  of  the  cross 
dam  at  the  head  of  the  falls  in  such  manner  as  to  regalate  the  flow  of 
water  when  the  river  is  at  the  designated  stage  so  as  to  establish  a  more 
uniform  slope  of  its  surface,  and  by  the  excavation  of  rock  to  secure  a 
channel  depth  of  not  less  than  8  feet  below  the  plane  of  the  new  water 
surface.  The  piincipal  items  of  work  involved  in  the  realization  of  this 
project  are  the  excavation  of  about  60,000  cubic  yards  of  solid  rock,  the 
construction  of  3,700  linear  feet  of  stone  dikes,  and  a  concrete  wall  850 
feet  long.  The  exact  final  extent  and  location  of  the  dikes  and  dams  will 
be  determined  on  further  study  of  results  produced  during  the  progress 
of  tlic  work.  The  location  of  the  work  is  such  that  it  can  be  carried  on 
with  due  regard  to  economy  at  periods  of  very  low  water  only,  and  up 
to  the  end  of  June,  1892,  operations  ha<l  been  limited  to  the  removal  of 
a  comparatively  small  amount  of  rock  from  scattering  points  and  reefe 
in  the  upper  part  of  the  chute  from  the  cross  dam  down  to  the  Ohio 
River  bridge,  a  distance  of  2,800  feet,  and  to  repairing  and  raising  the 
old  crib  dike  on  the  north  side  of  the  chute,  extending  575  feet  down- 
stream from,  the  cross  dam.  But  during  the  fiscal  year  1893  work  at 
all  points  was  vigorously  prosecuted  throughout  an  exceptionaUygood 
season.  Operations  during  the  past  fiscal  year  were  limited  to  repair- 
ing the  cross  dam  at  the  crest  of  the  falls,  the  amount  of  funds  avail- 
able being  too  small  to  attempt  any  general  work  at  other  points. 

The  work  accomplished  to  June  30,  1894,  may  be  summarized  as  fol 
lows : 

Rock  excavation,  29,060.62  cubic  yards,  1,234  linear  feet  of  the  Wil- 
low Point  Dike  built  to  an  average  height  of  9  feet,  with  a  top  width 
of  40  feet,  and  400  feet  of  the  Wave  Rock  Dike  to  a  mean  height  of  10 
feet  and  top  width  of  40  feet. 

To  comi)lete  the  work  contemplated  by  the  present  project  requires 
the  excavation  of  some  21,212  cubic  yards  of  rock  at  Willow  Point  and 
Wave  Rock,  the  building  of  35,050  cubic  yards  of  stone  dikes,  850  feet 
of  concrete  wall,  2,500  cubic  yards  of  ro<*k  excavation  at  right  andleft 
hand  reef.  The  importance  of  the  work  has  been  fully  set  forth  in  pre- 
vions  reports,  and  may  be  summarized  in  the  statement  that  when  the 
improvement  is  completed  a  large  part  of  the  commerce  passing  this 
I)oint  will  be  saved  the  delays  incident  to  going  through  the  canal  and 
locks.  Especially  important  would  this  be  to  the  coal  traffic,  which 
amounts  to  over  1,500,000  tons  annually,  nearly  all  of  which  would  then 
pass  the  falls  by  the  Indiana  Chute.  The  condition  to  which  the  work 
is  now  <idvanced  is  such  that  if  the  necessary  money  be  made  available, 
one  season  of  ordinary  low  water  will  suffice  for  its  completion,  and  the 
Hpjn'o])riation  of  $60,000,  the  amount  required  for  that  purpose,  is 
earnestly  recommended. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work 
up  to  June  30,  1894: 

By  tbo  act — 

Approved  July  5, 1884 $10,000 

Approved  August  5,1886 20,000 

Of  August  11,1888 ^ 15.000 

Approved  September  19,1890 25.000 

Approved  July  13,1892 35;oeO 

Total 105,000 

In  addition,  allotments  from  the  general  appropriations  for  improTin^ 
th^Ohio  Eiver,  aggregating  $95,000,  were  made  for  improving  this  chote 
it  became  the  subject  of  specL&c  appropriations. 
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Money  statement. 

.Inly  1, 1893,  balnnco  nnexpeoded $12,145.68 

June  30, 18»l,  amount  oxpendtHl  (Inriog  fiscal  year 9,  483. 54 

.Inly  1,18!M.  Unlance  uuoxiKiiiiluil 2,662.14 

July  1.1«&1,  outstanilmglinbilitiea 118.20 

July  l,l«U,biilautoaviiilaliIo 2,543.M 

{Amnimt  (cbII  nix  toil }  required  for  completion  of  cxistiuc  project 57,  ^jO.OO 

AiinnintlhatcaiibciirotitablyeippnitodiuliBCftlyeareniliDBJiiiio30,  iwye  57, 250. M 
Suliuiitted  iu  compliance  with  rerjuirements  of  sectionB  2  of  tivor  and 
hurlwr  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


F  F  3. 


Operations  connected  with  tbe  caual  during  the  past  year  were  oon- 
dncted  as  follows :  The  passage  of  trafBc  and  commerce  was  conducted 
by  a  ]o«;k  operating  force  independent  of  the  force  used  in  keeping  the 
caual  ill  repair  and  making  ttie  necessary  iaiproyements.  Except  for 
short  intervals  during  extreme  low  water  and  a  period  of  ten  days  from 
October  5  to  15, 1893,  when  the  canal  was  closed  by  authority  of  the 
Secretary  of  War  for  removing  the  bottom  courses  of  the  old  north 
wall  and  underlying  rock  contiguous  to  the  enlarged  basin  above  the 
locks,  and  iv  short  period  of  high  water  in  February,  1804,  the  canal 
was  open  to  commerce  during  the  entire  year. 

TIte  officer  in  charge  at  the  close  of  the  fiscal  year,  having  been  in 
charge  only  since  June  14,  has  not  been  able  to  completely  familiarize 
himself  with  all  the  details  of  this  work,  but  refers  to  the  following 
report  of  Lieut.  Hiram  M.  Ohitteudeu,  Corps  of  Engineers,  who  has 
b^n  ill  local  and  temporary  charge  during  the  entire  year,  tor  details 
of  operation,  etc.,  and  whose  views  are  concurred  in  by  me. 

The  usual  statements  of  traffic  and  commerce,  and  statement  of 
esi>enditures,  are  also  included. 


ItEI-onr   1>V   KlltST   UF-CT.    UIRAM    M.    CUITTENDEN,    COUPS   OF   ESOlSEEKfl. 

LorisviLi-F.,  Kv.,  June  SO,  1S04. 

Captain  :  J  Lavo  the  honor  to  submit  the  follnwini;  report  of  operations  jivrlain- 
ing  to  the  c.iro  and  operation  or  the  I.outiivillo  and  Portland  Caniti  during;  thi'  vo.'kr 
ending  .Tnno  30,  1894  i 

The  allotment  for  operating  and  caru  of  the  canal  during  the  ye.ir  was  as  foilone: 

Begiilnr  force $3.1,500 

Extra  l.ib«r 6.«XI 

Geniiml  repnin 6,000 

HiRcvlInneous,  fnel,  oil,  etc 7,000 

New  RUanl  RBlea,  old  locks 6, 000 

New  bridgeg.  Eighteenth  street,  new  locks,  and  old  lock    28,000 

Hydraulic  dredgi- 20,000 

Slope  revel ment  above  new  locks A.Of^ 

Rock  eieavation  channel  holow  locks il." 

Extending  city  water  supply  to  locks ''  ' 

New  pnvimentBt  locks 

Beoewiog  slope  revetment  at  locks - 

ContiDgeuciea 

Total 
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REGULAR  FORCE. 

The  ''regular  force''  embraces  the  canal  force  proper  engaged  in  moving  tzaAe 
through  the  canal ;  the  crews  of  the  towboat  and  dredges,  and  the  force  in  tke 
shops,  stables,  and  office. 

Tiie  movement  of  traffic  throngh  the  canal  has  gone  on  without  intemption 
except  for  short  intervals  during  extreme  low  water  in  August  1893,  and  high  water 
in  February,  1894,  and  a  peri^  of  ten  days  from  October  5  to  15,  1893,  when  ihs 
canal  was  temporarily  closed  for  repairs. 

The  movement  of  coal  has  been  particularly  heavy  since  January  last.  The  accom- 
panying tables  summarize  the  traffic  for  the  year,  both  through  the  canal  and  orer 
the  falls. 

COMMERCIAL  STATISTICS. 

Statement  of  vesaeU  passed  through  the  Louisville  and  Portland  Canal  during  ike  Jlsoti 

year  ending  June  SO,  1893, 


Vessels. 


Capedty. 


Passenger  boats 

Towboats 

Government  boats  ... 
Coal  boats  and  barges 

Small  craft 

Rafts 

Total 


1.393,  SI 


Lockages,  2,673. 

Statement  of  commerce  passed  through  the  Louisville  and  Portland  Canal  during  tkejitcd 

year  ending  June  50,  1894. 


Articles. 


Coal 

Salt 

Oil 

Whisky 

Tobacco 

Cotton 

Lumber 

Corn 

Wheat 

Miscellaneous 
Iron  ore 


Tons. 


I 


3,153,57 
3, 087 
1.611 

8734 
3,483| 
3, 7851 

10,  608{ 
7, 038* 
4,025 

95,505 
3,600) 


Articles. 


TOOB. 


Steel  rails 

Iron,  manufactured. 

Produce 

Floor 

Sugar  and  molasses. 

Hay  and  straw 

Live  stock 

Cement 

Staves  and  shingles 


Total 


32,1511 


l,3«,7a| 


Number  of  passengers,  22,260. 

Statement  of  commerce  passing  the  Falls  of  the  Ohio  Biver,  via  Louisville  and  Portlati 
Canal  and  Indiana  Chute,  from  June  30, 1887,  to  June  SO,  1894, 


Articles. 


Coal 

Salt 

Oil 

Whisky 

Tobacco  

Cott<m 

Lumber 

Com  and  wheat 

Iron  ore 

Iron 

Steel  rails 

Produce 

Hay  and  straw 

Flour 

Stock 

SujE^ar  and  molasses 
Staves  and  shingles 

Cement 

MisceUaueoxis 


From  1887 
to  1883. 


Tofu. 
11,214.727 
70,085 
40,686 
16.433 
64,765 
70, 135 
2,018,434 
76,229 

270,004 

132,  005 

271, 072 
51, 857 

132, 803 
10,522 
55.141 
65,337 

264,515 
20,848 

537,  336 


From  1803 
to  1804. 

Tont, 

1.288,325 

4,458 

2,051 

961 

3,780 

3.870 

10,734 

11.197 

3,602 


32,151 

3,903 

7,994 

1.048 

6,440 

10,374 

48,103 

1,796 

102,601 


Total  f« 
eight  jem. 

12,8tt.« 

gl.4<} 

17.4U 
6i.SH 

903.  t9 
140,  W 

aw 

CI  SB 

Am 

SUiU 

631,0 


Total \^V'»^^>T^\  V^ASl^M? 


17, 815,  IB 


average  dTixiiif;p8At  bVft\x\.'j«ax%,'^,7Wi>^K\  \«ia 
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1937 


^ment  of  ve98el8  pMsing  Falls  of  the  Ohio  Biver,  via  Louisville  and  Portland  CafMl 

and  Indiana  Chute,  June  30,  1S82,  to  June  SO,  1893. 


Xinds  of  yesoels. 


soger  boats 

tK>at« 

nuDent  boatB — 
boat«  and  barges 

Icraft 

t 

Total 


1882>1893. 


No. 
12,006 
14,241 

1,548 
51, 361 

2,651 
63 


82,770 


Torn. 

6, 233, 897 

1,869,044 

112.997 

16,814.'^ 


1894. 


No. 
880 
971 
342 

3,877 

260 

1 


Ton». 

331, 579 

118.  720 

32, 475 

1,065,433 

130 

281 


Total  for  thirteen 
years. 


A'o. 
13,786 
16, 212 

1,890 
55,238 

2,911 
64 


Tons. 

5, 565, 476 

1, 967. 764 

145,473 

17, 880. 230 

137 

281 


24, 030, 742 


6,331 


1,548,618         89,101 


25, 579, 360 


nual  average  daring  past  thirteen  years:  Boats,  6,853;  tons,  1,967,181. 

16  towboat  and  dredges  have  been  eneased  during  the  year  in  the  usual  work  of 
Dving  obstructions  from  the  canal,  and  also  in  assisting  in  rock  and  earth  excava- 
in  the  bed  and  slopes  of  the  canal. 
tie  total  amount  of  work  done  during  the  year  is  as  follows : 

Cubic  yards. 

k  removed 5,  000 

[removed 102,200 

bh  from  slopes 4, 350 

be  shop  force  has  been  engaged  on  whatever  work  was  required  to  keep  the  canal 
it^  lock  gates,  and  buildings  in  repair,  and  to  facilitate  the  new  work  which  has 
1  in  progress. 

EXTRA   LABOR. 

he  ''extra  labor  "  of  the  yearha^^een  mainly  expended  in  removing  projecting 
L  ledges  from  canal  bottK>m,  in  grading  and  metaling  the  roads  on  the  Govem- 
it  grounds,  in  grading  canal  slopes,  building  fences  around  the  Government  prop- 
',  and  in  constructing  a  telephone  line  from  the  head  of  the  canal  to  the  locks. 


0 


tie  telephone  line  was  made  necessary  by  the  constant  annoyance  and  interrup- 

with  the  old  line.    The  old  line  was  connected  with  the  city  central  station,  and 

ted  for  3  miles  along  streets  where  electric  car,  electric  light,  and  city  telephone 

is  connected  the  center  of  town  with  the  west  end.    Induction,  crossing  of  wires, 

other  disturbances  often  made  the  line  useless  at  the  very  time  when  it  was 

led  most.    These  difficulties  were  entirely  removed  by  the  erection  of  a  private 

9  disconnected  from  the  city  system  and  available  only  for  canal  use.     It  is  a 

allic  circuit  throughout,  and  is  carefully  "  balanced;''  i.  e.,  the  wires  are  crossed 

verv  fifth  pole,  so  that  disturbing  causes  neutralize  each  other.    The  lino  passes 

mgh  the  canal  office,  where  a  switch  board  and  signal  bell  are  so  arranged  that 

office  instrument  may  be  readily  connected  with  the  city  exchange,  the  head 

he  canal,  or  the  locks.   The  new  arrangement  has  given  entire  satisfaction. 


ENG  94- 
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Under  this  head  a  large  amount  of  work  was  done  on  the  towboat  dnring  the 
months  of  August  and  September,  when  she  was  put  into  excellent  condition.  The 
dredges  have  required  a  good  deal  of  work,  one  of  them  in  partieular  being  so  old 
and  worn  out  as  to  need  constant  repair.  It  is  expected  during  the  present  season 
to  replace  this  dredge  by  a  new  one,  for  which  an  allotment  has  already  been  obtained. 
Other  repair  work  has  been  done  to  the  buildings,  bargee,  lock  gates,  and  wagooa. 

MISCBLLAKEOUS,  VTC. 

The  expenditures  under  this  head  have  been  about  the  same  as  heretofore 

KEW   GUARD  OATK8  AT  OLD  I^OCKS. 

These  were  built  during  the  fall  of  1893  and  finally  put  in  place  January  8, 1894. 

NEW   BRIDGES. 

On  the  23d  of  September,  1893,  a  contract  was  made  with  the  Louisyille  Brid)^ 
and  Iron  Company  for  the  erection  of  two  new  iron  and  steel  drawbridges  ow 
the  Louisville  and  Portland  Canal  at  Eighteenth  street  and  at  the  locks,  and  tbe 
reerectiou  of  one  of  the  old  bridges  in  place  of  the  existing  bridge  over  the  old 
locks.    The  essential  features  of  the  new  bridges  are  as  follows: 

Bridge  at  Eighteenth  street : 

Length feet..  177.07 

Available  width  of  roadway do 18 

Maximum  live  load,  per  running  foot pounds..    1,900 

Arms  of  unequal  length. 

Bridge  can  be  easily  turned  by  one  man. 

Bridge  at  new  locks :  ^^ 

Length W. feet..    15L1 

Available  width  of  roadway do 14 

Maximum  live  road,  per  running  foot pounds..    1,500 

Arms  of  unequal  length. 

Bridge  can  be  easily  turned  by  one  man. 

The  metal  used  in  construction  of  these  bridges  is  mostly  steel. 

The  old  bridge  at  Eighteenth  street,  a  Whipple  truss,  and  one  of  the  first  iroa 
drawbridges  ever  constructed,  was  overhauled,  shortened  to  suit  the  span  at  theold 
lockH,  thoroughly  repaired,  and  reorected  on  the  new  site.  The  work  was  began  io 
October,  1893,  was  carefully  inspected  throughout,  including  mill,  shop,  and  fi^d 
work,  and  was  coniplet<?d  March  16,  1894. 

The  work  of  the  contractors  was  throughout  satisfactory,  and  in  no  instance  gsre 
the  least  cause  for  complaint. 

The  new  bridges,  particularly  that  at  Eighteenth  street,  are  a  valuable  improre- 
meut.  At  Eighteenth  street  the  traffic  is  very  heavy.  On  the  old  bridge  rmcla 
could  not  paHs  each  other,  and  only  one  was  allowed  on  the  bridge  at  a  time.  Kot 
they  can  pass  both  ways  without  restriction  as  to  number  of  vehicles.  At  le»t 
four  times  as  much  traffic  can  pass  the  bridge  as  under  the  old  conditions. 

The  contract  price  was  $17,176.  The  balance  of  the  allotment  was  expended  n 
necessary  alterations  to  piers  and  abutments;  in  paving  the  approaches  to  tUeEigb^ 
eentli  Street  bridge;  in  building  a  new  and  substantial  foundation  for  the  brid;;eit 
the  old  locks;  in  extensive  grading  of  the  approaches  to  the  lock  bridges;  and  in 
the  construction  of  a  retaining  wall  to  hold  the  slope  near  the  approach  to  the 
bridge  at  the  old  locks.  This  wall  holds  the  road  embankment  near  theoldloc^ 
from  crowding  the  space  at  the  head  of  the  dry  dock,  which  will  always  be  of  use  in 
building  lock  gates,  barges,  etc.  The  wall  is  also  taken  advantage  of  to  carrr* 
flight  ot  steps  and  a  narrow-gauge  railroad  tr^ick  from  the  ground  at  the  sbopi 
down  to  the  level  of  the  shipyard.  The  total  length  of  wall  completed  is  122  f^i 
and  the  number  of  cubic  yarils,  414.20. 

The  cost  has  been  $7.35  per  cubic  yard. 

It  is  contemplated  to  put  an  electric  plant  on  the  Eighteenth  Street  andnewlo^ 
bridges  for  their  more  rapid  operation,  especially  in  windy  weather.  P1m«  •■• 
specifications  fur  this  work  have  already  been  prepared. 

HYDRAULIC   DREDGE. 

Under  the  aWotment  ioT  uii  tv^j-w  hydraulic  dredge,  nothing  has  been  done  ftirtb* 
to  prepare  drawin^is  ol  Wi^  ^.Tw^^^fc^-^-KoX,. 


\ 
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e  sllotraeut  for  this  pnmoBe  has  been  nntlrely  expended.     Tlie  grading  and  pr«n- 
—   _!■  .1..  .1 J —  i._  .!._   TT_-^_i   c._. J   .i._  — '--lui  and  work 

{urohoRed  under  contract  trith  Hr.  C.  L.  Uomwell,  dated  Sep* 
e  entire  work  overran  the  special  aUotment,  and  was  finallj 


a  of  the  alop«i  wwt  done  lij  the  United  fitatea  and  the  material  and  work 
i  under  contract  with  Mr.  C.  L.  Comwell,  dated  8ep< 


(    EXCAVATIOK   I 


is  work  was  carried  on  aa  long  aa  the  stage  of  water  would  permit.  It  is  betne 
with  a  drill  boat  operating  two  Bt«ani  drills,  and  is  limited  tu  the  capacity  of 
boat.  Owing  to  the  short  season  of  extreme  low  water  and  the  restricted  plant, 
II  take  three  or  fonr  years  to  complete  thia  work ;  bat  it  is  not  an  impioTemoDt 
ntlj  demanded  by  commeroe. 


to  every  iiupurtant  point.     The 

of  the  canal,  which  had  to  be  accomptiBhed  without  the  iiitermption  of  tra'filc. 

0  this  it  was  necessary  to  lower  a  length  of  108  feel  of  pipe  made  up  of  12-foot 
ths  calked  together  in  the  uanal  way,  and  to  get  the  pipe  ou  the  bottom  of  the 

1  witjiout  wrenching  the  joints.  This  was  done  1>y  supportiiig  the  pipe  at  teu 
la  by  ropea  passing  over  putteys  and  held  by  counterweights.  These  weiRbts 
<  adjusted  tu  suit  the  straiu  on  each  rope  and  the  pipe  was  lowered  l)y  simult*- 
sty  removing  a  portion  of  the  counterweight  from  each  of  the  supports.  An  air 
p  was  used  to  test  the  pipe  while  being  lowered.    Ho  leak  whatever  reanlted. 


was  impracticable  to  carry  this  pipe  under  the  aoitth  canal  wall  on  acoonnt  of 
necessary  iutf^rruption  to  navigation  which  a  cofferdam  would  have  caused. 
cover,  the  Boutb  wall  being  laid  without  mortar,  it  would  have  been  very  diffl- 
I  to  have  ke|it  a  cofferdam  free  from  water.  Tbe  pif>e  was  tberefore  carried  up 
he  angle  between  the  ranal  wall  proper  and  tbe  higb  lock  wall.  It  w  as  pro- 
ed  by  an  oak  sbeutlng  inclosing  concrete,  aa  shown  iu  tbe  figure. 


I^is  stmctnre  has  proven  of  important  secondary  ase  as  a  fender  in  warding  off 
tsfrum  tbe  lock  wall.  The  pipe  across  tbe  bottom  of  the  canal  has  been  covered 
'  concrete  to  insure  (irotecttou  against  driftwood  or  other  substancea  dragging 
g  the  bottom. 

NKW   PAVKMBKT    AT   LOCKS. 

le  allotment  for  this  purpose  has  twen  entirely  expended.     After  coDfliderable 
|y  of  the  ([nestloD,  it  was  decided  by  Mi^.  Uandbury  to  build  this  pL>v>'iiii'iit  of 
iSed  brick,  after  the  method  used  id  ordinary  street  paving.    The  i>  n  I.  ^>  »9 
'Q  March  5  and    completed  April    12,1894.     Tbe   toUl  area  laid  w:i. 
"   ^fttda,  and   the  cost,  inolading  excavation,   $1.74  per   yard.    Tut 
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fiUPBRVISION  OF  THE   WORK. 

The  work  during  the  year  has  been  in  charge  of  the  following  officers: 

Lieut.  Col.  G.  J.  Lydecker,  with  Lient.  Hiram  M.  Chittenden  in  local  charge,  July 
1  to  July  20,  1893. 

Lieut.  Hiram  M.  Chittenden  (temporarily),  July  20  to  December  8,  1893. 

Maj.  Thomas  H.  Handbury,  with  Lieut.  Hiram  M.  Chittenden  in  local  charge, 
Decembeif8,  1893,  to  May  12,  1894. 

Lieut.  Hiram  M.  Chittenden  (temporarily)  May  12, 1894,  to  June  14,  1894. 

Ciapt.  James  G.  Warren  with  Lieut.  Hiram  M.  Chittenden  in  local  charge,  Jnne  14 
to  June  30,  18M. 

GOVERNMENT  RESIDENCE. 

On  September  6,  1893,  Mr.  E.  M.  Terry  was  appointed  master  lock  manager,  by 
order  of  the  Secretary  of  War.  On  September  19  Lieut.  Chittenden,  who  hiM  been 
assigned  by  orders  from  Col.  Ly decker  to  occupy  the  Goyemmont  honse  at  the  locki, 
was  directed  by  the  Chief  of  Engineers  to  vacate  the  honse  and  turn  it  over  to  tin 
master  lock  manager.  The  house  was  accordingly  vacated  on  September  25, 1S93, 
and  has  since  been  occupied  by  Mr.  Terry. 

PROPOSED   WORK   FOR  ENSUING   YEAR. 

The  new  work  contemplated  fo^  the  ensuing  year  is  the  constmotion  of  newgotfd 
gat>es  at  new  locks ;  the  paving  ot  area  next  to  the  canal  wall  from  locks  to  dry  doek: 
the  sodding  of  canal  slopes ;  the  completion  of  retaining  wall ;  the  rebuilding  of 
about  a  thousand  feet  of  old  wall  on  north  side  of  canal  which  Las  begim  to  M 
down ;  the  building  of  a  new  dredge ;  and  a  continuation  of  excavation  of  chaimel 
below  locks. 

PHOTOGRAPHS. 

The  following  photographs  are  submitted  in  connection  with  this  report : 

(1)  Government  grounds  in  vicinity  of  locks  of  the  Louisville  and  Portland  eanaL 

(2)  Device  for  laying  water  pipes  across  canal. 

(3)  New  bridge  at  Eighteenth  street. 

(4)  New  bridge,  new  looks. 

(5)  Old  Eighteenth  street  bridge  reerected  at  old  locks. 

(6)  Completed  portion  of  retaining  wall  at  shipyard. 

(7)  Largest  coal  tow  ever  sent  down  the  Ohio  Kiver. 

(8)  Largest  tow  of  empty  coal  boats  ever  brought  up  the  river. 

Very  respectfully,  your  obedient  servant, 

Hiram  M.  Chittenden, 
First  Lieut,,  Corps  of  £nffineen, 
Capt.  James  G.  Warren, 

Corps  of  Engineers,  U,  S.  A. 


Statement  of  expenditures  for  operating  and  care  of  Louisville  and  Portland  Canal  Jv 

the  year  ending  June  30,  1894. 

Office  and  general  administration : 

Salaries $3,745.00 

Supplies 383.53 

Miscellaneous 809.65 

Total 4,988.18 

Canal  and  locks : 

Labor 38,770.47 

Supplies 7,435.76 

Bepairs : 

Labor 1,434.92 

Supplies 1,987.29 

Total 49,618.44 
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Dredging: 

Labor : $11,587.34 

Supplies 2.522.  J8 

Repairs : 

Labor .„ 1,428.60 

SnpplieB -T 1,337.06 

Total 16,875.77 

New  Bri(l|;e8,  Eighteenth  street,  new  loclcs,  old  locks: 

Contract 17,176.00 

Material 1.026.61 

Labor 3,700.38 

Total 21,902.99 

New  gnard  gates,  old  locks : 

Material 2,118.4* 

Labor 1,887.35 

Total 4,005.79 

Slope  reretment  at  looks  and  above  new  locks : 

Contract 6,287.69 

Material 100.42 

Labor 1,579.07 


Rock  excavation  channel  below  locks : 
Material 


Extending  city  water  sappl.v  to  locks: 
Material 


Kew  pavement  at  locks : 

Material 3,273.41 

Labor 1,520.96 


Total 4,794.37 


Abalract  of  propoiaU /or  coiiitrueting  and  erecting  ticonew  drawbridgei  and  one  nrte  fixed 
apaa  ocer  the  LoititvUle  and  Portland  Canal,  and  the  removal  of  old  dratebridgee  and 
reerection  of  one  of  Ihem,  receieed  in  retponae  lo  the  adeertieeMcnt  dated  AugutI  12, 
1S3S,  and  opened  September  IS,  IS9S,  bg  Firet  Lieut.  Eiram  M.  Chillenden,  Corpt  of 
Engineer: 


Nuni!  mnd  addreit  of  bidder. 

Amoan 

of  bid. 

ISO. 

■pvciHed. 

lets  flied 

1 

*itf 

" 

•4 

LODlavillelSrldcoaadlronCD.,  Lanlsville,  Ky 

,.-/ 
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Abntract  of  proposals  for  stone  revetmeat  and  masonry  at  the  locks  of  the  Louimn^€^ald 
Portland  Canal,  receive4  in  response  to  the  adoertisemont  dated  August  if,  1S99,  ni 
opened  September  12, 189$,  by  First  Lieut  Hiram  M,  Chittenden,  Corps  of  Engineers. 


No. 


Name  and  addreas  of  bidder. 


•1 
2 
8 
4 


Charles  L.  ComTrell,  Loniirille,  Ky . . 
Francis  J.Sweeney,  New  Albanj.Ind. 

J.  K.  Leatherman,  Lonisrille,  Ky 

Patrick  H.  Sweeney,  JefTersonville,  '< 
Ind.  < 


PaoeatoB^ 

1,076  cuolc 

yardii  (more 

or  lees), 

per  oabic 

yard. 


Baokinff,       Placing, 
537  cubic  '3.233  aqnare 


Maaonxy, 
96enbic 


yards  (more'yards  (morelyarda  (more 


or  less), 

per  cnbic 

yard. 


or  leaa), 

per  square 

yard. 


or  less), 
per  cubic- 
yard. 


$3.20 

fO.M 

90.44 

7.50 

1.70 

.00 

8.40 

'dO 

.27 

3.20 

.90 

.45 

$4.75 

laoo 

4.75 
0.35 


Total 
amoniit 
of  bid. 


$5.7I&C7 

11,».» 

&,83S.ff 

5.971M 


*  Bid  of  Charles  I^.  Comwell  accepted. 

Abstract  of  proposals  for  fumishino  and  delivering  eoal  for  Louisville  and  Portlasd 
Canal  for  fecal  year  ending  June  SOy  1895,  received  in  response  to  the  advertisement  ieUi 
May  25,  1894,  and  opened  by  Capt,  J.  G,  Warren,  Corps  of  Engineers,  June. 25,  ISH. 


Kind  of  coal. 


Best  Pittabnrg  Inmp  coal bnshels. 

Second  pool  Pittsburg  coal do... 

Best  Pittsburg  natcoal do... 

Anthracite  egg  coal tons. 

Anthracite  uui  coal do. . . 


QuanUty 

(more  or 

leas). 


10,800 
1,000 

35,600 
5 
5 


Bid  of  AuBtin  H.  Dagaa. 


11  cents  per  bsahel. 

Do. 
10  ofmts  per  busheL 
$7  per  ton. 

Do. 


Total  amount  of  bid,  $4,018.    Bid  of  Austin  H.  Dugan  accepted. 


FF4. 
IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

The  object  sought  by  the  project  for  improving  this  stream  la  ft 
reliable  channel  with  a  depth  of  not  less  than  3  feet  at  low  water  from 
Terre  Haute,  Ind.,  to  its  mouth,  about  250  miles  below.  Its  improve- 
ment by  the  General  Government  was  not  undertaken  until  1872,  bat 
before  that  time  the  Wabash  Navigation  Company,  acting  under 
authority  conferred  by  the  legislatures  of  Indiana  and  Illinois  in  1846 
and  1847,  had  constructed  a  lock  and  dam  for  passing  the  Orand 
Bapids,  near  Mount  Garmel,  111.,  at  a  cost  of  about  $70,000.  At  the 
time  the  Government  succeeded  to  the  rights  of  the  navigation  com 
pany  this  lock  and  dam  was  reported  as  altogether  unserviceable,  and 
as  having  become,  in  fact,  a  greater  obstruction  to  navigation  than  the 
original  rapids.  The  project  of  improvement  thereupon  adopted  was 
that  submitted  by  Maj.  G.  Weitzel,  Corps  of  Engineers,  U.  8.  Army, in 
his  report  dated  January  4,  1872,  which  is  published  on  pp.  472-475 
of  the  Report  of  the  Chief  of  Engineers  for  1872.  This  report  states 
that  in  the  distance*  of  175  miles  from  its  mouth  there  are  twelve  points 
that  require  special  improvement,  and  that  'Hhe  whole  river  needs  a 
general  improvement  by  means  of  light-draft  dredges  and  snag  boats," 
and  the  estimated  cost  of  the  projwsed  work  was  summariz^  as  fol- 
lows: 

1.  Littlo  Chain $62,925.» 

2.  Grand  Chain 28,646.10 

3.  Warwick  Ripple ; %592.00 

4.  Tow-heads  below  New  Harmony 2,222.S 

5.  New  Harmony  Cut-off 14526.62 

6.  White  River  Shoals JgOLOS 

*    "    -id  Rapids 135,00a00 

le  Rock 600.00 
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9.  Nino-MUe RipplB .-,....  »2, 775.00 

10.  Honeahoe  Bond (.639.13 

11.  Swan  Wand 5,787.03 

12.  DredgiDjc  and  snagging i 14,400.00 

2S4,247.81 
Add  10p«r  cent  for  •up«rinteDd«uce  »Dd  oontingeuciea 28,424.78 

Total 312,672.63 

The  foregoing  estimate  was  based  oa  a  basty  survey,  and  subseqaent 
snrveya  showed  that  a  complete  improTement  of  the  river  would  require 
much  additional  vork.  It  also  contemplated  the  completion  of  the 
work  indicated  in  two  working  seasons,  and  to  begin  with  an  appro- 
priation of  $175,000.  The  first  appropriation  was  made  by  the  act 
approved  June  10, 1872,  whi(?h  required  that  the  work  Bhonld  be  com- 
menced at  its  month,  and  the  work  therenpou  commenced  has  been 
continued  under  subsequent  appropriations.  AU  work  done  prior  to 
1881  was  between  the  mouth  of  the  river  up  to  Grayville,  lU.,  and  by 
far  the  greater  portion  of  it  was  confined  to  a  length  of  about  40  miles, 
extending  from  Grand  Chain  to  about  7  miles  above  Grayville.  The 
results  accomplished  are  summarized  in  the  report  of  the  officer  in 
charge  for  1891  in  the  statement  that  originally  "this  entire  distance 
could  scarcely  be  passed  with  a  skiff  at  extreme  low  water,  while  at 
'  present  all  the  usual  river  boats  can  readily  and  rrgularly  make  trips 
at  all  stages  of  the  river." 

The  principal  points  which  were  the  subject  of  special  improvemeats 
by  excavating  channels  through  reefs,  and  the  construction  of  dikes 
and  dams  to  close  cut-offs,  secondary  channels,  etc.,  were  at  or  near 
Little  Chain,  Grand  Ghaiu,  Warwick  Bipple,  Kew  Harmony^  Coffee 
Island,  Grayville,  Winklers  Bar,  and  Mclntyres  Bar.  In  addition  to 
this  special  work,  general  snagging  and  dredging  operations  were  car- 
ried on  as  required  for  keeping  the  river  open  to  navigation. 

The  total  expenditure  to  June  30, 1881,  was  $331,049.71,  all  of  which 
wasfor  work  done  below  Mount  Carmel,  111.  The  act  of  March  3,1881, 
required  that  one  hiilf  of  the  $50,000  therein  appropriated  should  be 
applied  to  impnivementa  above  Vincennes,  Ind.,  and  since  that  time 
separate  appropriations  have  been  made  for  improvements  above  and 
below  that  place.  The  character  of  work  done  continued  to  be  the 
same  as  that  above  indicated  nutil  1884,  when  the  act  approved  July 
6f  1884,  appropriated  $.'tO,<>00  for  "improving  Wabash  Biver  by  lock 
and  dam  at  Grand  Rapids."  This  money  was  applied  to  a  contract  for 
famishing  a  small  portion  of  the  stone  required  for  the  lock,  and  under 
enbsequent  appropriations  the  lock  and  masonry  abutments  of  the  dam 
'have  been  completed  in  a  most  substantial  manner,  as  described-in 
annual  reports  from  1886  to  1893.  During  the  same  period  consider- 
able work  was  done  at  tJrayville  and  New  Harmony,  and  in  removing 
suags  from  other  parts  of  the  river. 

The  operations  on  the  two  sections  of  the  river  during  the  fiscal  year 
ending  Jnne  30,  1804,  were  iis  described  below: 

IMPROVBMBKT   BELOW   VINUENKES. 

The  work  of  constructing  a  dam  1,100  feet  long  across  the  river  at 
Grand  Rapids  was  commenced  Jnly  8, 1893,  and  continued  until  Novem- 
ber 30, 1893,  wheu  a  rise  in  the  river  made  it  necessary  to  suspend  oi  •  j:i- 
tions.    The  work  done  and  material  used  up  to  that  date  is  as  follows: 

ExcaTation  under  foundation  of  dam cnbio  yards..       3.) 

Stone  filling  nsed  iti  dam do....    '  ''- 

Timboc feet,  B.M.. 
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At  tlie  suspetision  of  work  the  dam  liad  been  oumpleted  to  its  full 
heiglit  for  a  distance  of  400  feet  and  to  within  2  feet  of  its  full  height 
for  a  distance  of  700  feet.  The  timber  necessary  for  completing  the 
dam  and  nearly  enough  of  the  stone  filling  for  the  cribs  is  on  hand 
and  will  be  put  in  place  as  soon  as  practicable.  The  approaches  totl^e 
lock  have  been  sufficiently  cleared  to  permit  the  passage  of  boats,  bat 
considerable  work  remains  to  be  done  clearing  the  approaches  to  the 
lock,  both  from  above  and  below,  and  putting  in  revetments  and  lead- 
ing walls. 

It  is  estimated  that  the  cost  of  the  work  yet  to  be  done  is  $40,000. 

So  far  as  I  have  been  able  to  determine  during  the  short  period  I 
have  been  in  charge  of  this  work,  the  navigable  condition  of  this  sec- 
tion of  the  river  has  not  changed  materially  since  the  last  annual 
report,  and  is  by  no  means  satisfactory,  notwithstanding  the  larg:e 
amoun  t  of  work  done  on  it  in  years  past.  The  channels  heretofore  made 
have  become  badly  obstructed,  dikes  and  dams  have  been  destroyed, 
new  shoals  have  formed  from  the  material  supplied  by  caving  banks, 
and  for  these  reasons  a  large  amount  of  work  is  required  to  restore  the 
river  to  the  condition  it  was  in  when  general  work  was  in  a  great  meas- 
ure suspended  seven  years  ago,  in  order  not  to  interfere  with  the  earliest 
possible  completion  of  the  lock  and  dam  at  Grand  Bapida. 

The  balance  now  available  will  not  suffice  to  complete  the  dam,  and 
when  this  is  done  an  expenditure  of  about  $40,000  will  be  required  to 
build  the  necessary  wing  walls  for  covering  the  approaches  to  the  lock 
from  above  and  below,  and  putting  in  revetments,  etc.,  as  mentioned 
above.  Attention  is  respectfully  invited  to  the  recommendation  of 
Colonel  Lydecker  in  his  report  for  1893,  as  follows: 

An  expenditure  of  $50,000  on  the  hundred  miles  of  rlTer  below  is  the  least  that 
will  afford  any  considerable  relief  from  its  present  obstructed  condition.  The  officer 
in  charge  of  this  work  in  1886  submitted  an  estimate  of  $160,000  (in  addition  to  the 
$150,000  required  for  the  lock  and  dam  at  Grand  Rapids)  as  necessary  for  work  on 
this  section  of  the  river.  The  temporary  and  scattered  character  of  work  done 
since  then  does  not  permit  a  reduction  of  this  estimate  below  $150,000  at  the  preseat 
time. 

Eejwrt  of  W.  W.  Duffield,  assistant  engineer,  is  submitted  herewith. 
The  following  is  a  summary  of  all  appropriations  made  for  the  work 
up  to  June  30,  1894 : 


By  the  act- 
Approved  August  2, 1882 ....  $40. 000 

Approved  July  5, 18&4 30,  OW 

Approved  August  5, 1886 60, 000 

Of  August  11, 1888 eO,C«0 

Approved  September  19, 1890  60,000 

Approved  July  13, 1892 60,  OOO 

Total 6©,GO0 


By  the  act — 

Approved  June  10,  1872 $50, 000 

Approved  March  3, 1873 50,  000 

Approved  June  23,  1874 25,  000 

Approved  March  3, 1875 40,  000 

Approved  August  14, 1876. . .  70,  000 

Approved  J  uue  18, 1878 50,  000 

Approved  March  3, 1879 20, 000 

Approved  J  luie  14, 1880 25,  000 

Approved  March  3, 1881 25,000 

Money  statement. 

July  1, 1893,  balance  unexpended $45, 16T, 79 

June  30, 1894,  amount  expended  during  fiscal  year 44, 85ii  19 

Julv  1, 1894,  balance  unexpended 309.60 

July  1, 1894,  outstanding  liabilities 8aU0 

July  1, 1894,  balance  available 229.60 


Amount  (estimated)  required  for  completion  of  existing  project 40,000.00 

Amount  that  can  hr  profitably  expended  in  fiscal  year  ending  June30,  1896  40, 000. 00 
~  mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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MocsT  Carmei,,  Iu,., 
Cjjtajv:  1  have  the  honor  to  submit  the  following  rnport  of  work  done  on  the 


Wabnnh  River  irapTovement  below  Viocenues,  ilurinj'  the  fiscal  year  ending  June 
30   1894: 

The  work  done  on  thia  improvement  baa  boen  the  coustmotion  of  the  dam  across 
the  Wubnsli  River  at  Graud  Bapids,  two  ;iud  a  half  iiiilex  above  Mount  Cormel,  111. 

This  work  was  bepin  July  8,  1893,  and  continued  until  Kovember  30,  1893,  bnt 
the  rapid  iising  of  the  water  prcvfnted  its  completion.  The  wurk  still  to  be  done 
couBista  of  filling  in  the  atoue  and  placing  tho  sheeting  on  the  central  portion  of  the 

The  dam  ia  1,100  feet  in  len^b.  It  consists  of  timber  crib  work  filled  with  atone 
and  the  work  done  and  materials  need  in  its  conKtraction  are  as  follows : 

Excavation  under  foundation  of  dam cnbic  yards..         3, 600 

Excavation  by  dredge  of  approachea  to  the  locka do t,  S26 

Timber  above  water feet  ».  M..     731, 9ta 

Timber  under  water do 222,858 


The  present  stage  of  water  is  very  low,  ao  that  all  navigation  ia  impossible. 

ODSTKCCTIOKS, 

The  obstruction  nt  Ribayerea  Island  below  New  Harmony  still  continoes.  The 
eot-off  is  constantly  increasing  in  depth  and  the  great  volnme  of  water  liaa  aban- 
doned the  original  channel  and  now  flows  throufjh  the  cut-oil'.  Were  thia  channel 
unobstructed  no  great  harm  would  result,  but  unfortunatelj  it  ia  filled  with  massive 
bowlders  which  render  navigation  not  ooly  dangcroiia,  but  absolutely  impossible. 
.The  originut  channel  will  soon  be  drained  so  that  there  will  not  be  a  sufficient  depth 
for  navigation  of  any  deecription,  except  during  periods  of  high  water. 

ttlVER    TRATFIC. 

ply  on  this  portion  of  the  river.     These  are— 


Peankiahaw  . 
Diana 


.   I6H 

.  mi 


Both  boats  are  transitory  ones,  withoot  oitht 
They  carry  no  freight,  but  each  has  a  barge  in 
pieiiics  or  excursion  trips. 

The  soil  of  the  Wabash  Valley  is  a  rioh  atlnvii 
of  grain  and  grass.  Hence,  its  great  staples  ai 
Wabash  River  the  only  outlet  for  tlicea  ataplea 
Bnt  such  is  not  the  fact.     Each   vear  tbn  river 

now  there  is  little  or  none  left.     Nor._ „ „_     .„, 

River  flows  have  any  established  iinca  of  ateamers  for  either  passengers  or  freight; 
no  elevators  for  grain;  no  platforms  for  looding  cattle,  and  no  wUart  boats  or  other 
means  of  receiving  and  discharging  either  paBsengers  or  freight.  Tho  cause  of  this 
lack  of  river  tratlic  ia  not  difficult  to  find.  The  Wabash  improvements  were  begun 
by  a  joint  commission  of  the  States  of  Illinois  and  Indiana  at  an  early  day,  before 
railways  were  known,  or  their  great  carrying  power  understood,  and  when  river 
traffic  was  the  sole  mode  of  transportation.  Bnt  since  then  a  vast  network  of  rail- 
ways have  crossed  the  entire  Wabash  Valley  between  Terre  Haut"  and  tlic  mouth 
of  Wahaah  River.  Eight  great  throiich  lines  of  railway  cross  this  stream  between 
Terre  Haule  and  its  month.  The  Springfield  branch  of  the  Ohio  and  .Mirtsi-sippi 
Railroad  has  its  southern  terminus  on  the  Ohio  River  at  Shawneetowti,  Gmiles  btlow 
the  mouth  of  the  Wabash  River.  The  Cincinnati,  Cleveland,  Chicago  ^iml  >^t,.  I^*-'~ 
(Big  Four)  follows  thn  right  or  Illinois  bank  from  (irnvville.  17  mi1ti4  b.low  lb* 
Carmei  to  West  Fork,  18  miles  below  Trrre  Ifaiite,  and  the  Torre  Haiit<-  aud  B' 
Tillo  Railroad  follows  the  K-ft  or  Indiana  bank   from  Terre  Haute  t^'-'"^  ^ 

ThirKe  numerous  railways  have  mouopoli/ed  the  tranaport.ition  of  the  69H  ' 

Valley  and  left  nothing  whatever  fur  tho  river  traffic.  ^f 
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PBOJVCT. 

Should  additional  appropriationB  be  made  it  is  intended  to  complete  the  dam  at 
Grand  Rapids,  and  the  estimated  cost  of  such  completion  will  be  as  follows: 

Completing  looks : 

Dredginff  approaches — 

Dredge,  one  month $650.00 

Dumping  scow  crew,  one  month S20.00 

Coal,  oil,  etc IOOlOO 

Leading  walls  at  head  and  foot  of  lock — 

2  leading  walls,  151  feet  long,  15  feet  wide,  15  feet  high >  k-  <Mm  m 

2  leading  walls,  121  feet  long,  15  feet  wide,  15  feet  high ]  ^'^'^ 

Completing  dam : 

2,100  cubic  yards  of  stone  filling  (stone  already  quarried) 2, 100. 00 

Iron  still  required 150.00 

Labpr 900.00 

Revetment  wall  immediately  below  abutment,  121  feet  long,  12  feet 

wide,  15  feet  high 8,300.00 

Removing  driftwood  lodged  on  dam 400.00 

Total 23,089.00 

Add  10  per  cent  for  contingencies 1 2,306.90 


Total 25,397.90 

The  last  item  in  the  above  estimate  covers  removal  of  a  mass  of  driftwood  lodged 
on  the  dam  near  the  left  or  Indiana  bank  of  the  river. 
Very  respectinlly,  your  obedient  servant, 

W.  W.   DUFFIKLD, 

A99i9tant  Enfw^er, 
Capt.  J.  G.  Warrkn, 

Corps  of  Engineers,  V.  S.  A, 


IMPROVEMENT   ABOVE  VINCENNBS. 

Operations  on  this  section  of  the  river  were  limited  to  removing  snags 
for  a  short  season,  from  April  14  to  May  30, 1894.  The  navigable  con- 
dition of  the  portion  of  the  river  covered  by  these  operations  was  very 
much  improved.  There  are,  however,  several  other  points  in  the  river 
where  snagging  and  other  improvements  are  very  much  needed. 

An  annual  expenditure  of  about  $5,000  will  be  necessary  to  keep  this 
portion  of  the  river  free  from  snags.  Besides  this,  channels  shodd  be 
dredged  at  several  points,  a  few  dams  built  to  close  secondary  chauaels, 
and  shore  protection  put  in  at  several  points  along  the  banks  firom 
which  large  amounts  of  sand  are  annually  washed  into  the  river,  sup- 
plying thereby  the  material  by  which  the  bars  are  formed.  This  is 
about  all  that  could  be  done  in  the  way  of  improvement  unless  an  exten- 
sive S3' stem  of  work,  whose  cost  would  be  out  of  all  proportion  with  the 
present  commerce  of  the  river,  should  be  undertaken.  The  cost  of  the 
work  above  suggested  as  being  highly  desirable  is  estimated  at  $20,000. 

The  report  of  Mr.  W.  W.  Duiheld,  assistant  engineer,  is  transmitted 
herewith. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work 
to  date : 

By  the  act — 

Approved  March  3,  1881 $25,000 

Approved  August  2,  1882 30, 000 

Approved  July  5,  1884 10,000 

Of  August  11,  1888 5,000 

Approved  September  19,  1890 5,500 

Approved  July  13, 1892 5,000 

Total 80,600 
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Monetf  statement. 

ily  1,1893,  finlanoenseipeiidBd «2,  262.  34 

iiieSO,  ISM,  araoant  expended  daring  flacal  year 1,711.86 

ily  I,  1891,  balance  nnexpended STiO.tS 

ay  1, 18M,  ontHtmdingUabUiUes 6.85 

dy  1,  1891,  balance  available 513. 63 

Amount  (utimaled)  rmnired  for  oompletion  of  exiatioK  pirojeot 15, 000. 00 

AmountthatcanbeproBtoblrexpendedin  fiscal  year  ending  June30,I896  15,000.00 
Bnbmitted  in  compliance  with  requiremente  of  sectiona  2  of  river  and 
harbor  actt  of  1866  and  1867  aud  of  aandry  cjviloctof  Harcli3, 1893. 


REPORT   OF  HH.  W.  W.    DllFflKLD, 

MoDNT  Carmei.,  III.,  JmmaSO,  tSS4. 
Captain:  I  have  the  honor  to  sabmit  the  followinK  report  of  work  done  on  th» 
abaeh  Biver  improvement  above  Viucennee  daring  uie  tiscal  year  ending  June  30, 

The  work  done  haa  been  the  removal  of  anogs  in  thia  portion  of  the  river.  As  soon 
the  river  wae  free  froni  ice  the  anag  boat  Otito  began  removing  anags  between 
Jtt  Haate  and  HntaonviUe,  with  the  following  roBulta: 


Uo 

ntb. 

,SSi 

Tom. 

n 

n 

The  appropriation  for  thia  improvement  being  nearly  eihanated,  the  enag  boat 
Ko  was  recalled  and  dispatohed  to  White  River,  where  she  baa  been  engaged  in 
9  some  doty  for  month  of  Jane,  1894. 

The  preaent  ntoge  of  wiiter  in  very  low,  ao  that  all  navigation  is  impoHaible. 


Baoh  ancceBaive  year  the  traffic  of  the  river  has  eoDatantl^  decreased,  nntil  now 
ire  is  little  or  none  left.  Bnl  two  small  etearoers  ply  on  this  portion  of  the  river, 
icee  names  and  tonnage  are  oa  follows : 


3oth  tbeae  boats  are  transitory  ones,  withoat  either  definite  starting  points  or 
Tnini.  They  rarry  no  freight,  bat  each  has  a  barge  in  tow  for  th«  carriage  of 
xaengers  on  picnics  or  excursion  trips. 

COMMERCIAL   HTATI8T1C8. 

rheonly  trafflo  on  the  Hver  other  than  that  of  the  above-named  Bteomenoonsista 
(ut  occasional  small  raft  of  logs  whose  greatest  diameter  does  not  exceed  12 
ihes,  used  exclitelvely  by  the  manufacturers  of  wooden  wore. 


tboold  future  appropriations  be  mode,  it  is  the  intention  ti 
Biian  by  the  steamer  Otseo. 

Very  reepectfuUy,  your  obedient  servant. 


\ 
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F  F5. 

IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

The  first  appropriation  for  the  improvement  of  this  river  was  made 
by  the  act  approved  March  3,  1879,  the  object  being  to  obtain  a  navi- 
gable channel  with  a  minimum  low -water  depth  of  about  2  feet,  which 
would  permit  navigation  by  boats  drawing  no  more  than  3  feet  through- 
out most  of  the  year.  The  work  has  consisted  in  the  excavation  of 
channels  through  rocky  reefs  and  gravel  shoals,  the  removal  of  snags 
and  overhanging  trees,  the  construction  of  dams  and  dikes  for  channel 
contraction ,  and  the  protection  of  banks  where  necessary.  The  principal 
obstruction  origiually  was  a  long  rocky  reef  known  as  Kelly's  Ripple,  a 
short  distance  above  the  mouth  of  the  river.  A  channel  has  been  exca- 
vated through  this  reef  with  a  clear  width  of  150  feet  at  its  upper  end, 
gradually  narrowing  to  a  uniform  width  of  75  feet  for  a  length  of  abont 
half  a  mile.  The  l^ttom  of  the  channel  is  3  feet  below  the  plane  of 
low  water,  aiid  the  material  excavated  was  used  to  form  lateral  guid- 
ing dikes. 

The  snagging  operations  in  progress  at  the  beginning  of  the  fiscal 
year  were  continued  until  September  12, 1893,  when  the  water  became 
too  low  to  move  the  boat.  On  October  27  operations  were  resumed  and 
continued  until  November  30,  when  the  boat  was  brought  back  into 
winter  quarters.  The  boat  was  sent  back  on  this  work  in  June,  18d4, 
and  has  remained  in  commission  on  the  river  until  the  end  of  the  year. 
During  the  year  421  snags,  weighing  2,229.6  tons  were  removed  from 
the  river.  The  small  balance  available  will  render  the  discontinnanoe 
of  these  operations  imperative  before  the  end  of  the  season,  unless  a 
new  appropriation  becomes  available. 

The  report  of  Mr.  W.  W.  Duffield,  assistant  engineer,  is  transmitted 
herewith. 

The  following  is  a  summary  of  all  appropriations  made  for  the  work 
up  to  June  30,  1894 : 

By  the  act — 

Approved  March  3, 1879 $25,000 

Approved  June  14, 1880 20,000 

Approved  Maroh  3, 1881 20,000 

Approved  August  2.  1882 20,000 

Approved  July  5,  1884 10,000 

Approved  August  5,  1886 7, 500 

Of  August  11.  1888 6,000 

Approved  July  13, 1892 5,000 

Total 112,500 

Money  statement. 

July  1, 1893,  balance  unexpended $7,691.81 

June  30,  1894,  amount  expended  during  fiscal  year 4, 709. 49 

July  1,  1894,  balance  unexpended 2,982.S3 

July  1,  1894,  outstanding  liabilities 1,069.30 

July  1,  1894,  balance  available 1,912.83 

r„  „,.._,....__., 

I  Submitted  in  compliance  with  requirements  «*.  ^^^^^^^^^  •  v*  ».tv*  ..»«« 
i     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Maroh  3,  1893. 
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SKPORT  OF  MR.  W.  W.  DUFFIKLD,  ASSISTANT  ENGINEER. 

Mount  Oarmel,  III.,  June  SO,  1894, 

Captain  :  I  have  the  honor  to  snbmit  the  following  report  of  work  done  on  the 
White  River  improTement  during  the  fiscal  year  endin^'June  30, 1894. 
The  work  done  has  been  the  removal  of  snags  in  White  River,  as  follows : 


Month. 


September,  1883. 
NovetnlMr,  1883. 
Jane,  1884 

ToUl 


Snags  re- 
moYed. 


Tons. 


161 
135 
125 


421 


884.6 
727.2 
617.8 


2.238.6 


CONDITION  OF  THE  RIVER. 

The  present  stage  of  water  is  very  low,  so  that  all  navigation  is  impossible. 

RIVER  TRAFFIC. 

Each  successive  year  the  traffic  of  the  river  has  constantly  decreased,  until  now 
there  is  little  or  none  left.  But  one  small  steamer,  the  Irene,  of  17^  tons,  makes 
occasional  trips  up  the  river.  This  is  a  transitory  boat  without  any  definite  start- 
ing points  or  termini,  towing  a  barge  of  the  same  tonnage  as  herself,  but  carries  no 
freight  whatever,  the  barge  being  used  solely  for  the  carriage  of  passengers  on  pic- 
nics or  excursion  trips. 

COMMERCIAL  STATISTICS. 

The  only  traffic  on  the  river  other  than  that  of  the  steamer  Irene,  above  mentioned^ 
consists  of  an  occasional  small  raft  of  logs,  whose  greatest  diameter  does  not  exceed 
12  inches,  used  exclusively  by  the  manufacturers  of  wooden  ware. 


PROJECT. 

Should  future  appropriations  be  made  it  is  the  intention  to  continue  the  removal 
snags  by  the  steamer  Osseo, 

Very  respectfully,  your  obedient  servant, 


W.  W.  DUFFIELD, 

AsHttant  Engineer, 
Capt.  J.  6.  Warren, 

Corps  of  Engineers,  U.  S,  A, 


APPENDIX   G  G. 


IMPBOVEMENT  OP  GREAT  KANAWHA,  ELK,  AND  OAULEY  E1VER8,  WK8T 
VIRGINIA,  AND  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 


OTHER  DOCUMs'yTS  RELATING  TO  THE   WORKS. 


1.  Great  Ksnawhs  River,  West  Virginia.  I  3.  Elk  River,  West  Virnnu. 

2.  Operating  and  c»re  of  locks  anil  dama     4.  Ganley  River,  West  Virginia. 

on  Great  Kanawha  River,  West  Vir-     5.  New   River,   Virginia  and  Weat  Vir- 
ginia. I  ginia. 


(For  letter  of  transmittal  Bee  Appendix  I.) 


IMPROVEMENT  OF  GREAT  KANAWHA  BIVER,  WEST  VIRGINIA. 

The  object  of  the  improTement  has  beeo  to  give  a  depth  of  not  lees 
than  6  feet  all  the  year  rouud  throughout  the  whole  river,  Ott  miles. 
The  means  are  locks  and  dams.  The  locks  are  about  300  by  50  feet 
above  Charleston  and  about  340  by  55  feet  below.  The  following  table 
Bbows  the  present  condition : 


1IO.I                Dl.t.Dcerr 

om  Chu-lestOD. 

^'siL':' 

Coid- 
ploled 

^.,. 

i 

FH«l 

IB*; 
iseo 

1880 
]»B3 

Do. 

Du! 

lJl.def.Slltr.c.  fc 

Mocable  . 

Some  dredging  is  also  necessary  in  some  of  the  pools,  as  well  as  the 
occasional  removal  of  snags  and  rocks.  It  is  expected  the  improve- 
ment will  be  completed  in  18!M>. 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  in  his 
usual  efficient  manner.  His  report,  which  is  appended,  treats  in  detail 
of  the  operations  of  the  year. 

As  the  improvement  of  the  rivet  has  progressed  the  commett:.'  mi  it, 
notably  the  shipment  of  coal,  has  greatly  increased. 
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The  telephone  line  has  been  maintained  between  the  central  office  in 
Charleston  and  the  locks,  and  it  is  used  by  night  as  well  as  by  day, 
being  found  indispensable  for  the  proper  oversight  and  direction  of  the 
operations,  as  well  of  construction  and  of  maintenance. 

A  gauge  reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Gauley  joins  the  New  to  form  the  Great  Kanawha  Eiver,  and  another 
at  Hinton,  where  the  Greenbrier  empties  into  the  Kew  River.  The 
compensation  of  these  men  is  less  than  $10  a  month  each.  They  send 
to  the  central  oflSce  daily  reports  by  postal  card  of  the  stage  of  the 
river  at  their  respective  stations  and  by  telegraph  when  there  is  a 
rapid  rise.  These  reports  are  necessary  as  warnings  to  the  central 
office  in  Charleston,  in  order  that  such  maneuvers  of  dams,  etc,  may 
be  had  in  time  as  the  height  and  duration  of  the  freshet  may  require. 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  Great  Kanawha  Eiver,  West  Virginia: 


March  3,  1873 $25,000 

June23,  1874 25,000 

March3,  1875 300,000 

August  14,  1876 270,000 

June  18, 1878 222,000 

March  3, 1879 150,000 

June  14,  1880 r 200,000 

March  3, 1881 200,000 

Augu8t2,  1882 200,000 


July  5,  1884 $200,000 

August  5,  1886 187,500 

Augustll,  1888 350.000 

September  19, 1890 300,000 

July  13,  1892 225,000 

Marcli3,  1893 500, 


Total 3,354,500 


Money  statement 

July  1,  1893,  balance  unexpended $730, 976. 76 

June  30,  1894,  amount  expended  during  fiscal  year 254, 350. 05 

July  1,  1894,  balance  unexpended 476,626.71 

July  1,  1894,  outstanding  babilitiea $4,000.00 

July  1,  1894,  amount  covered  by  uncompleted  contracts 880, 602. 52 

884,602.52 


{Amount  (estimated)  required  for  completion  of  existing  project 580, 700.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  580, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hurbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abttract  of  proposals  for  huilding  a  lock  house  at  site  of  Lock  and  Dam  Xo.  II,  opened 
at  U.  S.  Engineer's  Office,  Charleston,  W,  Va.,  at  3:10 p.  m.  September  gl,  189S. 


Kind  of  work  and 
materials. 


1  lock  lioiiBO  and 
outbuildiug 

70  cubic  yards  ma- 
Bonrj'    (approxi- 
mate)  

80  cubic  yards  ex- 
cavation (approx- 
imate)   

16  pier  stone  (ap- 
proximate)   


Total 


No.  1.— Martin 

V.  Smith, 

Charleston, 

W.  Va. 


Bid.       Amt 


$1, 100. 00  $1, 100 


No.  2. — James 

M.  Mays, 

Charleston, 

W.  Va. 


Bid. 


6.00 

.30 
5.00 


\ 


420 

24 

80 


1,624 


$2, 100. 00 

5.00 

.35 
3.00 


\ 


Amt. 


$2,100 
350 

28 

48 


No.  3.— Norris 

S.  StArk, 

Charleston, 

W.  Va. 


Bid. 


2.526 


$1,799.00 


No.  4.— Henr>' 
Crawford,  " 
St.  Albans, 
W.  Va. 


No.  5.-DeBorf 
&  St.  Clair, 
CbarlettOB, 


Amt.      Bid. 


4.00       280 


.30 
3.00 


24 
48 


2,151 


Amt       Bid.       Ami. 


$1, 799  $1, 760. 00  $1, 760>1, 780. 80  $1, 780.^ 


5.00       350  4.75     33i» 


Available  for  the  coutiact,  ^\,W^.    Cou\.x«rX  'w\\Xi.>L%xNiai^  ."^^jsi}^. 
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ibstrad  of  proposals  for  ironwork  for  Locks  Nos.  9,  10,  and  11,  Great  Kanawha  River j 
opened  at  Charleston-Kanawha,  W,  Va,,  at  3:05  p,  m»,  May  28, 1894, 


Kinds  of  material. 


Troaght  iron 
ast  iron '. 


Total. 


Approxi- 
mate 
quanti- 
ties. 


Pounds. 
16.000 
10.300 


No.  1.— Pittsburg 

Forge  and  Iron  Co., 

Pittsbnrg,  Pa. 


Bid. 


Cents. 

HI 

2 


Amount. 


$2,360.00 
206.00 


2,566.00 


No.  2.— The  Tan 

Dom  Iron  Works 

Co.,  Cleveland, 

Ohio. 


No.  3.~Samael  M. 

Livingston  and 

Jacob  Weisberg, 

Cincinnati,  Ohio. 


Bid. 


Csnts. 
3.6 
2i 


Amount.    '    Bid. 


$576. 00 
231.75 


CenU. 
7.8 
1.8 


807.75  !. 


Amount. 


$1, 248. 00 
185.40 


1,433.40 


nds  of  material. 


Tronght  iron 
sat  iron 


Total 


No.4.— G.M.  Stan- 
wood  &.  Co.,  Portland, 
Me. 


Bid. 


Cents. 
5.3 
21 


Amount. 


$848.00 
244.63 


"I 


1,092.63 


No.5.— TheFred  J. 
Meyers  Manufactur- 
ing Co.,  Hamilton, 
Ohio. 


Bid. 


Amount. 


Cents. 


4i 


$1,480.00 
437. 75 


No.  6.— Scaife  Foun* 

drv  and  Machine 

Co.,  Limited, 

PitUburg,  Pa. 


Bid. 


CenU. 
10 
2 


1, 917. 75 


Amount. 


$1, 600. 00 
206.00 


1,806.00 


Contract  with  the  Van  Dom  Iron  Works  Co.,  dated  June  8,  1894,  but  not  approved  by  the  Chief  of 
ngineers  up  to  June  30, 1894,  on  account  of  informalities  which  are  in  process  of  settlement. 


report  of  mr.  addison  m.  scott,  assistant  enginrer. 

United  States  Engineer  Office, 

Charleston-Kanawha,  W,  Va,,  July  S,  1894. 

Colonel  :  I  have  the  honor  to  snbmit  the  following  report  on  the  Great  Kanawha 
iver  improvement  for  the  year  ending  June  30,  1894 : 

The  most  important  work  on  construction  during  the  year  was  the  completion  of 
[>cks  and  Dams  Nos.  7  and  8,  and  the  beginning  of  Nos.  9, 10,  and  11,  the  last  required 
»  carry  the  improvement  to  the  mouth  of  the  river. 

COMPLETING   LOCKS  AND   DAMS  NOS.   7  AND  8. 

These  two  locks  and  dams,  which  had  been  under  construction  about  four  years — 
o.  7  was  begun  in  the  spring  and  No.  8  in  the  fall  of  1889 — were  completed  and 
ut  in  operation  in  October.  The  foundations  and  masonry  of  both  of  these  works, 
a  described  in  the  last  annual  report,  were  finished  earlv  last  season.  The  build- 
ng  of  the  lock  gates,  and  of  the  ironwork  and  wickets  lor  the  dams  was  also  well 
idvanced  by  July  1.  After  this  the  lock  gates  were  finished,  launched,  and  hung, 
^e  ironwork  and  wickets  of  the  dams  completed  and  put  in  place,  service  boats 
itted  up,  etc.,  and  both  works  considered  "  in  operation"  on  October  10.  No.  7  dam 
9tM  entirely  put  up  for  the  first  time  on  the  lOth  and  11th,  and  No.  8  on  the  11th 
lod  12th  of  that  month.  An  account  of  Nos.  7  and  8  since  October  10  will  be  given 
mder  the  head  of  "  Operating  completed  works." 

Both  dams  are  of  the  Chanoine  wicket  type,  operated  throughout  from  trestle 
ervice  bridges.  Descriptions  of  both  works  have  been  published  in  your  recent 
QDual  reports  t-o  the  Chief  of  Kngiueers.  Full  detailed  drawings  with  descriptions 
f  Lock  and  Dam  No.  7,  and  a  general  history  and  description  of  the  whole  improve- 
leot  were  published  by  the  Engineer  Department  in  1892.  (Report  of  the  Chief 
f  lilngineers  for  1892,  part  3,  pp.  2044-2053,  etc. 

Rotable  irons  for  Dams  7  and  8, — This  contract  with  the  Fred  J.  Meyers  Manu- 
5^taring  Company,  of  Covington,  Ky.  (made  in  June,  1892),  and  which  included  all 
■  the  ironwork  for  the  movable  parts  of  both  dams,  and  some  extra  bridge  trestles 
^  I^ams  Nos.  4, 5,  and  6,  was  nearly  completed  at  the  beginning  of  the  fiscal  year. 
^®  last  of  the  irons,  completing  the  contract,  were  delivered  in  September, 
^oiM  far  lock  gates. — The  contractors  for  the  ironwork  for  the  lock  gates  at  7  and 
**•  T.  Morrison  &  Co.,  Petersburg,  Va.,  were  so  slow  that  you  refused  to  recom- 
^^<1  an  extension  of  the  contract  after  August  1  (the  contract  had  already  been 
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extended  four  times),  and  it  expired  on  that  day.  At  th*t  time  the  work  had  all 
been  delivered  except  the  journal  straps,  doable  U  links  and  gibs  and  kejrs  for  the 
upper  fastenings.  These  were  procured  in  open  market  from  the  Scaife  Fonndiy 
and  Machine  Company,  of  Pittsburg,  iu  August. 

Chains. — The  special  chain  and  clevises  required  for  the  wickets  and  trestlei  of 
Dams  7  and  8,  procured  by.  contract  with  the  West  End  Rolling  Mill  Company  and 
Chain  Works  of  Lebanon,  Pa.,  dated  April  20, 1893,  were  all  delivered  at  the  dami  in 
September. 

J^ock  gatea^  wickets^  etc, — The  lock  gates  and  wickets  for  the  Dams  7  and  8,  were 
built  at  the  sites  and  put  in  place  by  hired  labor.  At  the  beginning  of  the  year, 
July  1,  the  principal  framing  of  the  gates  was  finished  and  the  assembling  and  iron- 
ing had  begun.  They  were  completed,  launched,  and  hung,  the  last  gate  being 
swung  at  No.  8  on  September  28.  .The  gates  were  built  on  the  top  of  the  bank, 
let  down  into  the  river  ou  skids,  towed  under  a  boat  to  the  recesses,  and  raised  by 
crabs  placed  on  the  walls.  Each  leaf  weighs  about  37^  tons.  Lock  7  gates  (thoee 
at  No.  8  are  essentially  like  them)  are  described  on  p.  2060  of  the  Report  of  the 
Chief  of  Engineers  for  1892. 

The  wickets  were  finished,  except  putting  in  the  panels,  July  1.  They  were  fin- 
ished and  hung,  and  ail  the  movable  irons  placed  in  July,  August,  and  Septemba. 
The  wicket  horses  and  bridge  trestles  of  the  navigation  passes  were  secured  to  their 
boxes  by  divers.  In  placing  the  irons  ou  the  pass  a  considerable  amount  of  mate- 
rial, gravel,  stone,  etc.,  haa  to  be  removed  by  hand  or  hand  scrapers.  This  work 
was  considerably  delayed  in  September  by  high  water. 

The  completion  of  these  two  locks  and  dams  adds  18^  miles  to  the  slack  water. 
They  overcome  troublesome  parts  of  the  river  and  are,  in  themselves,  ver^  impor- 
tant to  navigation,  to  the  coal  business  particularly.  A  decided  advantage  is  nined 
in  towing  by  dropping  barges,  about  as  they  are  loaded,  down  into  the  No.  spool, 
or  into  the  naturally  deep  water  just  below  Lock  8,  and  holding  there  for  ariie, 
instead  of  farther  up  the  river.  Coal  and  tow  boat  men  have  been  prompt  to  arail 
themselves  of  this.  Several  of  the  largest  operators,  seeing  the  importance  of  it, 
have  recently  leased  ground  fot  landings  in  the  neighborhood  of  Lock  8. 

•I 

U>CK   AND   DAM   NO.   9— CONSTRUCTION  OP. 

[Movablo  dam.  25  miles  from  mouth  of  river  and  33  below  Charleston.) 

The  contractors  for  the  foundations  and  masonry  of  Lock  and  Dam  No.  9begtt 
work  the  last  of  June,  1893.  Dredging  for  the  cofferdam  for  the  lock  was  be^ 
June  30.  The  first  crib  for  the  cofferdam  was  sunk  July  7.  The  work  of  building 
the  coffer  was  energetically  ]>ushed,  and  was  so  far  advanced  that  pumping  wii 
started  August  25.  Excavation  inside  was  begun  August  28,  but  was  stopped  on  the 
3()tli  by  a  sudden  rise  iu  the  river  which  did  some  damage  to  the  unfinished  coffer. 
This  was  repjiired  so  that  the  pumps  were  started  again  September  7.  It  proved  a 
bad  fall  for  work,  the  coffer  being  filled  by  rises  and  pumped  out  four  times  dnring 
September  and  October.  The  laying  of  masonry  began  November  10,  and  wae  con- 
tinued with  a  small  force  when  the  weather  would  admit  until  December  2,  when 
operations  in  the  coffer  were  suspended  for  the  winter. 

The  lock  cofferdam  was  pumped  out,  for  the  first  time  this  season,  early  in  Mftj, 
beginning  on  the  2d,  but  the  laying  of  masonry  was  not  resumed  until  the  18th.  The 
cofferdam  has  been  flooded  once  since  then  by  high  water.  The  laying  of  mssonrj 
has  been  going  too  slow,  but  the  contractors  are  getting  in  shape  to  move  it  faster. 

At  the  present  time  the  bottom  course  of  the  river  wall  is  in  and  the  two  coonee 
ou  top  of  it,  required  to  bring  this  wall  up  to  the  top  of  miter  sill,  are  aboat  hslf 
set.     The  quantities  are  given  in  the  table  below. 

Fairly  good  progress  has  been  made  in  quarrying  and  preparing  stone  for  the  wo^. 
All  the  stone  for  tne  front  work,  except  the  hollow  quoins  and  comers  for  the  loek 
walls,  is  quarried  at  Hattes,  just  above  Look  7  and  brought  to  the  site  by  the  Kio- 
awha  and  Michigan  Railroad.  The  hollow  quoins  and  comers  are  quarried  on  £U 
River  about  1  mile  from  Charleston.  The  greater  part  of  the  backiiig  comes  froD 
quarries  close  to  the  site.    This  la^t  stone  is  not  hard  enough  for  the  face  work. 

The  following  are  the  items  of  work  done  on  the  contraot  during  the  year: 

Crib  logs  in  cofferdam linear  feet..  49,478 

Sheathing  in  cofferdam feet,B.M..  29,310 

Filling  in  cofferdam cubic  yards..    7,559 

Excavation,  including  dredging do 10,717 

Rock  face  masonry  in  place do....      380 

Pointed  face  masonry  in  place do 17 

Backing  masonry  in  place do —      ^ 

Concrete  in  place do....       ^ 

Tock-faceTiiByBoiiT5,c\i\.  wi^^a^^^t^vEi^^xA. ...do....       ®8 
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Stone  for  pointed-face  masonry,  cat  and  delivered  in  yard cnbio  yards. .  563 

Stone  for  en t-stone  masonry,  cut  and  deliyered in  yard do....  121 

Stone  for  sillfl^  oat  and  delivered  in  ^ard do....  71 

St-ono  for  qnoins,  cat  and  delivered  in  yard do....  10 

Stone  for  coping,  cat  and  delivered  in  yard do 18 

Stone  for  backing  masonry,  cat  and  delivered  in  yard do 2, 995 

Stone  for  concrete,  broken  and  delivered  in  yard do 360 

The  cofferdam  for  the  lock  is  542  feet  long  np  and  down  stream  with  shore  ends 
114  feet  each,  making  a  total  length  of  770  feet.  The  top  of  the  coffer  is  12  feet 
above  low  water  reference  and  from  20  to  22  feet  above  bed  rock.  It  is  made  of 
rough  cribs  15  feet  wide,  sunk  in  21-foot  sections  to  bed  rook,  filled  with  dredged 
material,  sheathed  on  the  outside  with  inch  boards,  and  banked  with  clay  and 
gravel.  The  banking  and  filling  are  protected  from  washing  with  a  layer  of  rough 
stone.    It  leaks  very  little  and  is  a  good,  strong  coffer. 

LOCK   AND   DAM   NO.    10 — CONSTRUCTION  OF. 
[Movable  dam  19  miles  tram  month  of  river  and  39  miles  below  Charleston.] 

The  contractors  for  the  foundations  and  masonry  of  Lock  and  Dam  No.  10  (Zimmer- 
man, Traax  &  Sheridan,  the  same  firm  that  has  Lock  and  Dam  No.  9)  be^an  work  at 
the  site,  grabbing  and  clearing  the  bank  in  July.  Owing  to  delay  in  getting  a 
dredge  excavation  for  the  Iock,  cofferdam  was  not  begun  till  August  25.  The 
bailding  of  the  coffer  was  begun  September  6.  It  was  not  carried  on  with  much 
energy  and  was  also  a  good  deal  delayed  by  high  water.  At  the  close  of  the  season 
the  coffer  was  practically  finished  except  the  lower  shore  end,  which  was  left  open 
to  admit  the  dredge  to  finish  the  dredging  proposed  inside.  This  dredging  was 
resumed  April  3  and  finished  on  the  20^.  The  cofferdam  was  near  enough  com- 
pletion to  admit  of  starting  the  pumps  May  16.  The  coffer  was  flooded  by  the  rise 
of  the  22d,  and  the  pumps  were  not  started  again  till  May  30.  Excavation  inside 
began  June  4.  The  cofferdam  for  this  lock  is  of  the  same  style  as  for  Lock  9, 
described  above.  It  is  the  same  height  above  low  water  as  the  No.  9  coffer  (12 
feet)  b^  is  not  so  high  from  bottom  owiug  to  the  relative  difference  in  elevation  of 
bed  rock  (see  Report  of  Chief  of  Engiueers  for  1893,  p.  2588).  The  coffer  is  600  feet 
long  up  and  down  stream  with  shore  ends  125  and  115  feet.  The  coffer  cribs  are 
14  feet  wide  and  generally  about  17  feet  high  from  bed  rock.  Tliis  is  also  a  good 
cofferdam  and  leaks  but  little. 

The  contractors  were  slow  about  getting  derricks,  tracks,  etc.,  in  place  to  begin 
the  masonry.  The  first  stone  was  not  set  tillJune  24,  and  as  shown  below  only  a  ^w 
yards  (in  bottom  course  of  river  wall)  have  been  placed  yet.  Arrangements  for 
better  progress  at  setting  are  now  nearly  complete. 

Rather  slow  progress  has  been  made  on  this  contract,  too,  at  preparing  stone. 
The  quantity  got  out,  quarried,  and  cut,  is  given  below.  The  stone  for  No.  10,  except 
part  of  the  backing  got  near  the  site,  are  quarried  at  the  Sattes  and  Elk  quarries  m 
connection  with  that  for  No.  9  and  brought  to  the  site  by  rail. 

The  following  are  the  items  of  work  done  on  this  contract  during  the  year : 

Crib  logs  in  cofferdam linear  feet . .  42,  860 

Sheathing  in  cofferdam feet,  B.  M . .  28,  400 

Filling  in  cofferdam cubic  yards..  6,395 

Kxcavation,  including  dredging do 8, 280 

Rock  excavation do 28 

Rock-face  masonry  in  place do 4 

Pointed-face  masonry  m  place do....  3 

Backing  masonry  in  place do 10 

Sills '. do....  2 

Stone  for  rock-face  masonry,  cut  and  delivered  in  yard do 307 

Stone  for  pointed-face  masonry,  cut  and  delivered  in  yard do 224 

Stone  for  cnt-stone  masonry,  cut  and  delivered  iu  yard do 82 

Stone  for  sills  masonry,  cut  and  delivered  in  yard do 10 

Stone  for  coping,  cut  and  delivered  in  yard do 19 

Stone  for  backing  masonry,  cut  and  deli  vered  in  yard do 1, 242 

Stone  for  concrete,  broken  and  delivered  in  yard do 154 

LOCK   AND   DAM  NO.   11 — CONSTRUCTION   OF. 

[Morable  dam  1}  miles  from  month  of  river,  56^  milea  below  Charleston  and  88%  below  head  of 

slack  water.] 

The  contractor  for  the  foundations  and  masonry  of  Lock  and  Dam  11,  Mr.  Thonu~ 
liunford^  began  the  work  in  July.    He  has  employed  a  large  force  whenever  pra^B 
able  all  the  year  and  has  made  goodprognsss.    Dredging  for  the  cofferdam  fot^ 
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lock  was  begun  July  5.  The  first  crib  for  the  coffer  was  sunk  July  24.  The  bnild- 
ing  of  the  cofferdam  was  prosecuted  with  energy,  except  when  interrupted  by  high 
water,  daring  the  rest  of  tue  season.  Excavating  for  the  site  of  the  coffer  was  carried 
on  by  two  dredges,  and  was  in  progress  the  greater  part  of  the  time,  night  and  day. 
The  coffer  was  practically  completed  In  November,  but  owing  to  the  lateness  of  the 
season  was  not  pumped  out. 

The  cofferdams  at  this  site  form  a  difficult  and  a  very  expensive  part  of  the  work 
owing  to  the  depth  to  and  the  great  amount  of  excavation  necessary  to  get  to  saii- 
able  foundation.  This  first  cotter  is  on  hardpan  from  17  to  18  feet  below  low  water. 
The  top  is  12  feet  above  low  water,  making  it  from  29  to  30  feet  in  height.  To  get 
the  coffer  to  hardpan,  from  12  to  18  feet  in  depth  of  material  had  to  be  dredged;  this 
was  mostly  a  fine  sand  that  ran  a  ^ood  deal,  necessitating  flat  slopes  and  wide  exc*- 
vatious.  The  coffer  is  built  of  crtbs  19  feet  wide,  filled,  sheathed,  and  banked  in 
the  general  style  described  for  Lock  9.  It  is  575  feet  long  up  and  down  stream  with 
shore  wings  140  and  125  feet,  making  a  total  length  of  840  feet. 

Pumping  the  coffer  be^an  May  16.  The  water  was  about  out  on  the  21st,  when  the 
work  was  flooded  by  a  rise,  mainly  from  the  Ohio,  that  reached  28  feet  above  low 
water  on  the  24th.  The  river  fell  so  that  pumping  was  resumed  Jnne  5.  The  water 
was  nearly  all  out  again  June  8  when  a  leak  started  under  one  of  the  cribs  (caused 
by  its  noti  being  well  down  to  hardpan)^  and  it  was  necessary  to  stop  the  pampo. 
The  weak  place  was  repaired  by  driving  heavy  sheet  piling,  on  the  outside  next  to 
the  sheathing  with  a  pile  driver  and  refilling  the  cribs.  The  pumps  were  started 
again  June  14.  Excavation  began  inside  on  the  16th,  and  was  continued  night  and 
day  until  the  24th,  when  another  bad  leak  developed  from  the  same  canse  as  the  first 
and  the  coffer  filled.     This  was  repaired  and  the  pumps  started  again  June  29. 

Large  forces  were  employed  in  the  quarries  and  stone  yards  nearly  all  the  year, 
and  rapid  progress  made  in  the  preparation  of  material.  The  quantities  prepared 
and  delivered  are  given  below.  The  face  stone  (except  for  hollow  quoins  and  lock 
corners  which  come  from  on  Elk)  and  the  stone  for  concrete  are  from  quarries  between 
Locks  6  and  7  and  are  brought  to  the  site  by  rail,  the  Kanawha  and  Michigan 
having  a  switch  nearly  a  mile  long  for  the  purpose.  The  stone  for  backing  an 
mostly  taken  from  the  bluff  on  the  lock  side  close  to  the  site. 

This  contractor  has  an  exceptionally  good  plant;  some  of  the  important  ^arts of 
it  are  referred  to  below. 

The  materials  are  taken  from  the  main  yards  on  the  abutment  side  across  the 
river  to  the  lower  end  of  the  lock  coffer  and  to  the  center  of  the  dam  clear  across 
by  a  hoisting  cableway,  said  by  the  manufacturers  (the  Lidgerwood  Company)  to 
be  the  largest  of  the  kiud  yet  constructed.  The  main  cable  is  2^  inches  in  diameter 
and  1,900  feet  long:  distance  between  towers,  1,505  feet.  One  of  the  towers  is  100 
feet  and  the  other  40  feet  high,  the  latter  being  on  the  bluff  referred  to.  The  low- 
est part  of  the  cable,  without  load,  is  94  feet  above  low  water,  and  it  can,  if  neces- 
sary, be  raised  somewhat  higher.  The  power  is  a  double  10  by  12  engine;  maximam 
load  provided  for,  4  tons.  The  carrier  is  traversed,  either  loaded  or  light,  about 800 
feet  per  minute,  and  is  raised  and  lowered  at  about  half  that  speed.  Up  to  the 
present  time  the  cableway  has  worked  very  satisfactorily. 

The  specifications  require  work  in  the  cofferdams  at  this  place  to  be  carried  on 
night  and  day,  and  an  electric  plant  for  12  arc  lights  of  2,000-candle  power  each  has 
been  j^nit  up  at  the  site.  It  was  in  operation  part  of  the  time  last  fall  when  the 
dredging  for  and  building  the  cofferdam  was  underway. 

A  concrete  mixer  of  the  ordinary  cubical  box  pattern,  but  of  unusual  size,  the 
box  being  5  feet  each  way,  has  just  been  erectea.  It  will  be  run  by  a  12  by  16 
engine,  and  is  intended  to  rapidly  mix  a  batch  not  smaller  than  our  regular  one 
(stone,  33  feet;  sand,  15  feet;  cement,  2  barrels)  which  makes  about  36  cubic  feet  of 
concrete  in  x>lace. 

The  items  of  work  done  on  this  contract  during  the  year  are  as  follows: 

Crib  logs  in  cofferdam linear  feet..  80, OOO 

Sheathing  in  cofferdam feet,  B.  M-.  39,000 

Filling  in  cofferdam cubic  yards..  13,000 

Excavation,  common,  including  dredging do 38, 078 

Stone  for  rock-face  masonry,  cut  and  delivered  in  yard do 1, 592 

Stone  for  pointed-face  masonry,  cut  and  delivered  in  yard do 1, 302 

Stone  for  cut-stone  masonry,  cut  and  delivered  in  yard do 164 

Stone  for  sills,  cut  and  delivered  in  yard do 213 

Stone  for  quoins,  cut  and  delivered  in  yard do 17 

Stone  for  coping,  cut  and  delivered  in  yard do 209 

Stone  for  backing  masonry,  cut  and  delivei:ed  in  yard do 4,129 

Stone  for  concrete,  broken  and  delivered  in  yard do 7,0© 

For  a  general  de%cT\\it\oii  of  Lock  and  Dam  No.  11  as  planned,  including  the  site 
and  fouudationH,  TeteTftuc^  ixi%i^\i^  tsi^^^^  \,q  \i^.2588  and  2589,  Report  ot  Chief  of 
JSnoiaAerB— fox  189^. 
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OPERATING  THE   COMPLETED   WORKS. 

With  the  exception  of  Lock  No.  4^  which  was  under  repairs  abont  four  weeks  in 
April  and  May,  and  No.  2  two  days,  as  reported  below,  the  seven  completed  looks  and 
dams  remained  in  good  working  order  during  the  year.  As  usual  a  good  deal  was 
done,  mainly  by  the  regular  lockmen,  in  keeping  the  works  in  order.  Some  of  the 
most  important  items  of  repair  are  mentioned  below. 

Fluctuations  in  the  river  during  the  fall  and  early  winter  made  frequent  lowering 
and  raising  of  the  movable  dams  necessary.  The  maneuvers  of  the  dams  are  reported 
below. 

Locks  Noa.  2  and  S^fixed  dams, — Locking  was  suspended  at  No.  2  two  days  in  June 
to  bulkhead  the  fore  bay  (by  raising  the  trestle  dam  at  head  of  lock)  to  make  some 
slight  repairs  to  the  valve  gearing.  There  was  no  suspension  at  either  of  the  fixed 
dams  during  the  year  by  high  water  or  ice.  In  addition  to  ordinary  repairs  320 
cubic  yards  of  stone  (partly  boated  from  quarry  and  partly  from  Morris  Creek  Bar) 
were  nsed  at  No.  3  in  repairing  and  strengthening  riprap  below  the  works.  At  No. 
2  about  100  cubic  yards  of  stone  were  quarried  and  hauled  to  the  site  for  future 
repairs  on  the  dam. 

The  commerce  through  Locks  2  and  3  during  the  year  was  as  follows : 


Coal bushels. 

Coke toDs. 

HiBcellaDeonH  freight,  merchandise,  produce,  etc.,  by  steamboats do. . . 

Lumber  and  logs feet,  B.  M . 

Coal  and  coke  barges number. 

Steamboats do. . . 

Other  craft,  house  boats,  etc do... 

Shingles do... 

Brick do. . . 

Passengers do... 

Lockages  made do... 


Lock  No.  2. 

Look  No.  8. 

1,380,000 

2, 610, 600 

4.005 

4,005 

4,326 

5,245 

102,800 

416, 250 

276 

632 

1,512 

1,692 

54. 

63 

188,750 

401,000 

7,600 

142,900 

6,647 

8,662 

1,596 

1,828 

Lock  No,  4,  movable  dam. — This  dam  was  kept  up  one  hundred  and  eighty-five 
days  during  the  year. 

In  addition  to  ordinary  repairs  the  following  important  items  of  work  were  done 
at  No.  4  during  the  year :  The  timber  was  purchased  for  a  new  set  of  look  gates  and 
the  same  framed,  bolted,  and  keyed  ready  to  be  assembled.  In  April  the  lock  cham- 
ber was  cofferdammed  and  pumped  out.  This  is  the  first  time  the  water  has  been 
out  of  the  chamber  since  the  work  was  put  in  operation  in  1880.  An  examination  of 
the  gates,  now  fourteen  years  old,  showed  them  to  be  in  better  condition  than 
exi>ected,  and  it  was  decided  to  strengthen  and  repair  them  by  sheathing  the  down- 
stream faces  with  l^-inch  plank,  etc.,  and  postpone  putting  in  the  new  gates  as  long 
ajB  practicable.  New  miter  sill  cushions  were  also  put  in  throughout — the  old  ones 
being  considerably  worn'  on  upstream  faces.  The  main  part  of  the  damage  to  the 
sills  was  caused  by  the  maneuvering  chains  first  used  on  the  gates,  but  now  abandoned 
at  all  of  the  looks  for  spars  and  lines. 

One  of  these  miter  sills  lifted  a  little  in  1889  and  was  then  repaired  by  additional 
wedge  bolts  put  in  by  divers.  The  examination  this  spring  showed  that  some  of 
the  original  wedge  bolts  had  been  badly  put  in,  the  wedges  being  too  small  for  the 
holes  and  the  bolts  not  well  grouted.  The  movement  had  been  mostly  in  the  cush- 
ions, the  masonry  being  but  little  disturbed.  The  defective  bolts  were  replaced 
and  others  added. 

So  far  as  known  this  is  the  only  miter  sill  on  the  river  that  has  ever  moved. 

The  repairs  to  the  gates  and  sills  were  completed  May  7,  the  coffers  taken  out  on 
the  8th,  and  the  dam  put  up  on  the  9th. 

Thirty  shunting  hurters  were  placed  on  the  weir  in  July.  This  was  done  without 
letting  down  the  dam  or  lowering  the  pool  by  fastening  the  wickets  to  the  service 
bridge. 
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The  maneuvers  of  the  dam  and  some  of  the  principal  items  of  commerce  at  No.  4 
are  given  in  the  following  tahles : 


Haneuven  of  dam. 


Lowered . 
Raised... 
liowered. 
Raised... 
Lowered. 


Rained . . . 
Lowered. 


Raised... 
Lowered. 
Rained... 
Lowered. 
Raised... 
Lowered. 
Raised... 
Lowered. 


Date. 


Aug.  30 
Sept.  7. 
Sept.  13 
Sept.  20 
Oct.  6.., 


Oct.  10 
Oct.  14 


Nov.  11 

Nov.29 

Dec.  15  and  16. 

Deo.  31 

Jan.  9  and  10.. 

Feb.  3 

MayO 

May  21 


Raised May  30 


Time 

Men  em- 

taken. 

ployed. 

h.  m. 

2    30 

7 

9      0 

5 

2      0 

4 

10      0 

5 

5      0 

6 

9      0 

6 

3      0 

7 

7    30 

5 

a    30 

6 

12      0 

4to5 

2      0 

6 

0    30 

4to0 

a    15 

6 

9      0 

6 

2    30 

5to6 

9      0 

6 

No  difficulty. 

Do. 

Do. 
About  one  hoar  taken  to  repair  wickets. 
Some  trouble  with  tripping  bar  and  with  s 

tree  on  the  weir. 
No  difficulty. 
Tripping  bar  failed ;  wickets  lowered  "bj 

No  difficulty. 

Do. 
Waited  for  No.  5  pool  to  fill.    No  difflenltj. 
No  difficulty. 

Do. 

Do. 

Do. 

Do. 

Do. 


Coal bushels. 

Cok  e tons . 

Lumber  and  logs feet,  B.  M . 

Steamboats numbei . 

Coal  bargi'S do. . . 

Other  craft,  house  boats,  etc do... 

Lockages  made do... 


Throueh 
the  look. 


2,706,000 

445 

147,700 

1,015 

604 

38 


Through 
the  naviga- 
tion paaa. 


4,754,000 

3,560 

237,250 

1,070 

829 

26 


TotsL 


7.459.0M 

4,015 

384,150 

a.« 
i,« 

a 

i,i» 


Lock  Xo,  5,  movable  dam. — The  dam  was  kept  up  two  hundred  and  three  days  during 
the  year  and  down  the  rest  of  the  time,  on  account  of  high  or  snfficient  stages  of 
water. 

The  maneuvers  of  the  dam  and  the  commerce  at  No.  5  are  given  in  the  following  table: 


Maneuvers  of  dam. 


Lowered 
Raised.. 

Lowered 
RaiHCKl.. 
Lowered 
Raised.. 
Lowered 
Raised.. 
Lowered 
Raised.. 
Lowered 
Raised.. 
Lowei'ed 
Raised.. 
Lowered 
Raised.. 


Date. 


Aug.  30 

Sept.  6  and  7 . . 

Sept.  13 

Sept.l9and20. 

Oct.  6 

Oct.  9  and  10.. 

Oct.  14 ^ 

Nov.  10  and  11. 

Nov,  29 

Dec.  15  and  16. 

Dec.31 

Jan.  9  and  10.. 

reb.3 

.A  pr.  20 

May  21 

May  30 


Time 

taken. 

h. 

m. 

1 

55 

17 

0 

1 

30 

21 

30 

2 

5 

8 

30 

1 

15 

12 

55 

•  2 

10 

11 

0 

54 

11 

0 

1 

0 

9 

25 

2 

15 

8 

45 

Men  em- 
ployed. 


RMnarka. 


7 
5to6 

5 

5 

6 

6 

6 

6 

S 

6to6 

3  to  7 

5  to  6 

3  to  6 

6 

4to5 

5 


5to 

5to 


No  difficulty. 

Some  time  taken  to  put  tripping  bar  on  the 

track. 
No  difficulty. 

Delayed  by  oreaking  of  tripping-bar  shaft. 
No  material  difficulty. 

Do. 
No  difficulty. 

Righting  delaved  by  high  stage  of  water. 
No  material  difficulty. 

Do. 
No  difficult. 

Water  rather  too  high;  no  material  difficulty. 
No  difficulty. 
No  material  difficulty. 

Do. 

Do. 


Coal bushels . . 

Coke tons . . 

Lumber  and  log« feet,  B.  M.. 

Shingles number. . 

Urick do 

Salt barrels . . 

Miscellaneous  freight,  merchandise,  produce,  etc tons. . 

Steamboats number. . 

Coal  barges do. . . . 

Other  craft,  house  boats,  e\A do. . .. 

Passengers do — 

LockAMsmade •^'^ 


Through 
the  lociL. 


V 


5,509,400 

480 

1.250,250 

479.900 

34,600 

694 

10,886 

1,800 

1,230 

51 

18,162 


Through 
the  nav^a- 
tiom  paoa. 


TlotaL 


7,827,400 

8,683 

673,100 

285,000 

20,100 

615 

8,928 

1,128 

1,421 

81 

8,456 


12.«*W 
4.  US 

1.98S,W 
714,  •!• 

1,311 

11^814 

2.  IS 

ai^fii 

i.« 
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Lock  No,  G,  movable  dam, — This  dam  was  kept  up  one  hundred  and  ninety  days  dur- 
ing the  year  and  down  the  rest  of  the  time,  owing  to  high  or  sufflcient  stages  of  water. 

The  manea  vers  of  the  dam  and  the  commerce  through  and  past  this  lock  are  giyen 
in  the  following  tables : 


MaaeuTers  of  dam. 


Bate. 


Lowered Ang.30 

Saised Sept.6. 

Lowered Sept.  13 

Balned Sept.  19 

Lowered Oct. 5.. 

Raieed Oct.9.. 

Lowen^ :  Oct.  14 

Baieed 


Lowered. 
Raised... 
Lowered. 
Raised... 
Lowered. 
Raised... 


Lowered. 
Raised... 


Nov.  10  and  11. 


NOT.» 

Dec.  IS 

Dec.  81 

Jan.  28 

reb.3 

Apr.  21  and  22 


Hay  20 
Hay  30 


Time     ; 

taken.    ! 

1 

h. 

m. 

2 

30 

10 

0 

1 

0 

7 

40 

1 

30 

5 

80 

1 

0 

18 

30 

2 

5 

8 

0 

1 

45 

0 

45 

1 

IS 

12 

30 

2 

80 

8 

30 

Hen  em- 
ployed. 


4to 
4to 
4to 
8to 

4to 

8to 
4to 
4to 

3to 


Remarks. 


8to4 
4  to5 


No  dlfflonlty. 

No  material  difficulty. 

No  difficulty. 

Do. 

Do. 

Do. 

Do. 
Delayed  by  fouling  of  chain  and  by  sedi- 
ment in  pier  recess. 
No  difficulty. 

Do. 

Do. 
No  material  difficulty. 
No  difficulty. 
First  spring  rising.    Delayed  by  deposit  on 

fonnaations,  etc. 
No  material  difficulty. 

Do. 


Through 
the  lock. 


Coal bushels . . 

Ck>ke tons.. 

Lumber  and  logs feet,  B.  H . . 

Railroad  ties f number. . 

Staves do — 

Shingles do 

BricJE do 

Ifiscellaneons  freight,  merchandise,  produce,  etc tons . . 

Steamboats number. . 

Coal  barges  . . '. do 

Other  craft,  house  boats,  etc do 

Pas»en  gers do 

Lockages  made do ... . 


4.820,000 

445 

1,335,750 

6,004 

800.000 

46,000 

177,000 

9,632 

1.111 

1.S35 

72 

10,323 


Through 
the  naviga- 
tion pass. 


16. 336, 000 

3,835 

2,538,000 

25,000 

125,000 


568,000 

25.371 

1,601 

2,164 

53 

17,976 


Total. 


20,696,000 

4.280 

3,808,750 

81,004 

425,000 

46.000 

745,000 

35,003 

2,712 

3,899 

125 

28,299 

1,329 


Locks  Noa.  7  and  8,  movable  dama.— These  two  works,  as  before  stated,  were  pat  in 
operation  on  October  10.  Though  practically  completed  at  that  date,  considerable 
remained  to  be  done  at  both  works  at  bailding  and  fitting  up  shops  and  storerooms, 
building  tramways  from  storehonses  to  lock  walls,  building  fences,  cleaning  np 
grounds,  etc. 

The  swift  current  along  the  shore  below  the  abutment  (caused  by  keeping  part  of 
the  weir  down  on  that  side  in  flush  stages  when  the  dam  is  up)  underminecT tne  foot 
of  the  bank  below  the  riprapping  and  made  it  necessary  to  extend  the  protection 
farther  downstream  at  both  of  these  works ;  at  No.*  7  about  400  cubic  yaras  of  stone 
and  spalls  and  8  wagonloads  of  brush  were  placed  for  this  and  209  yards  of  stone 
piled  on  the  top  of  the  bank  for  future  use.  At  No.  8  about  1,350  cubic  yards  of 
stone  and  spalls  were  used  in  this  wav  and  about  460  cubic  yards  of  earth  handled 
in  grading  the  bank  to  prepare  it  for  the  riprap. 

The  work  at  7  and  8  referred  to  under  this  head  was  done  by  the  regular  lock 
hands,  assisted  as  far  as  necessary  by  hired  labor.  It  being  new  work,  the  extra  hired 
labor  and  the  cost  of  materials  were  charged  to  the  improving  account. 

The  maneuvers  of  Dams  7  and  8  since  the  works  were  put  in  operation  are  given 
in  the  following  tables.  The  commercial  statistics  were  kept  at  both  of  these  works 
after  completion  as  at  the  other  locks  and  dams,  but,  not  embracing  the  whole  year, 
are  omitted  in  this  report. 
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Lock  and  Dam  No.  7. 


Maneuvers  of  dam. 


Raifled... 
Lowered. 
Raised... 


Lowered. 
Raised... 


Oct.  10  and  11. 

Oct  14 

Nov.  11  and  12. 

Nov.  29 

Dec.  20  and  21 . 


Dec.  31 

Jan.  28  and  29. 
Feb.3 


Lowered 

Raised 

Lowered 

Raised Apr.   24,    25, 

I      and  26. 

Lowered May  20 

Raised May29and30 


Time 
taken. 

Men  em- 
ployed. 

A.    m. 
16    55 

6  to  8 

3    35 

5  to  9 

10      5 

4  to  6 

1    30 
14    25 

6 
5  to6 

1  10 
13    35 

2  55 
22    80 

5  to  6 

4  to  6 

5  to  6 
3  to  5 

56 

11      5 

6 

4  to  7 

Remarks. 


First  regalar  raising.  Delayed  by  stuns 
and  gravel  on  foundations,  etc. 

Winch  working  hard.  No  material  diffi- 
culty. 

Delayed  two  hours  by  stones  on  foumis- 
tious  and  drift. 

No  difficulty. 

Delayed  three  hours  by  foul  chains  sad 
prop  out  of  slide. 

No  difficulty. 

Some  delay  liy  drifts  under  props. 

Delayed  one  hour  by  drift. 

First  spring  raising.  Delayed  by  deposit, 
chains  being  fouled,  etc. 

No  difficulty. 

Delayed  two  hours  by  chains  fouling  sod 
by  drift. 


Lock  and  Dam  2io,  8, 


Raised.. 

Lowered 
Raised . . 
Lowered 
Raised.. 

Lowered 
Raised.. 


Oct  11  and  12. 

Oct.  i4 

Nov.U 

Nov.29 

Apr.26,27,and 

May  20 

May30 


18      0 

5  to  8 

3      0 
11    15 

2    45 
16    20 

9 
4  to  6 
6  to  8 

5 

2     15 
10    30 

4  to  5 
4 

First  regular  raising.    Some  time  spent  in 

attaohmg  chains,  etc. 
No  material  difficulty. 
Some  delay  from  deposit  on  foundations. 
No  material  difficulty. 
First  spring  raising.     Delayed  by  deposit, 

props  out  of  slides,  etc. 
No  material  difficulty. 
Delayed  4wo  hours  by  fonled  chains,  etc. 


The  delays  noted  in  Taising  Dama  7  aud  8  are  mostly  incident  to  new  works,  being 
caused  mainly  by  stones  and  gravel  washed  on  the  foundations  from  recent  dredging 
to  remove  cofferdams,  etc. 

MISCELLANEOUS  WORK. 

Dredging, — The  Government  dredge,  assisted  by  the  towboat  Bee,  was  employed 
during  the  working  season  (embracing  about  seven  months)  whenever  the  stage  of 
water  would  admit.    The  following  is  a  brief  summarv  of  operations  at  dredging: 

The  work  of  deepening  and  widening  the  towing  channel  Just  below  Look  8  was 
in  progress  on  July  1.  This  was  continued,  par^  of  the  time  being  spent  on  the 
gravel  reefs  below  Plymouth,  until  October  6.  From  this  until  November  10  dredg- 
ing in  the  lower  aiiproach  of  Lock  No.  7.  From  November  11  to  the  18th,  in  the  lower 
approach  and  Ju8t*below  Lock  6.  From  November  20  to  the  24th,  tearing  np  and 
removing  a  sunken  coal  barge  from  channel  near  Peerless  in  the  No.  5  pooL  l^m 
November  24  to  December  1  was  spent  in  repairing  the  boiler  of  the  dredge.  On 
December  2  work  was  begun  at  the  head  of  Scary  Shoal  in  the  No.  8  pool,  and  was 
continued  until  the  13th,  when  the  crews  were  discharged  and  the  boats  laid  np  for 
winter.  This  spring  some  rex^airs  were  necessary  on  the  boats,  the  most  important 
of  which  was  a  new  boiler  on  the  Bee.  Another  Ward  tubular  boiler  was  put  on, 
the. old  one,  then  14  years  old,  having  given  good  satisfaction. 

Work  at  Scary  in  the  No.  8  pool  was  resumed  on  April  30  and  was  continued  until 
June  18.  From  June  19  to  the  23d  was  spent  in  making  a  channel  through  a  ^vel 
reef  below  Plymouth  and  taking  out  some  ''lumps''  missod  last  fall  in  that  vicinity. 
The  work  at  Scary  was  resumed  June  25  and  is  still  in  progress. 

This  dredging  in  the  pools  is  nearly  all  hard  dig&^ing,  stone  and  ^avel,  the  latter 
sometimes  •* cemented,"  and  occasionally  clay  hardpan.  The  catting  is  light,  gen- 
erally from  1  to  2  feet  deep,  to  reduce  flat  places  near  the  heads  of  the  pools  to  miter 
sill  level,  and  a  great  deal  of  ground  is  worked  over  for  the  quantity  of  material 
handled.  During  the  year  about  35,000  cubic  yards  have  been  dredged,  nearly  all  of 
which  was  removed  in  dump  boats. 

New  dump  boat. — The  new  dump  boat,  contracted  for  with  Mr.  Layten  Williama, 
was  completed  in  August. 

Lock  houses,  etc. — The  two  frame  houses,  including  an  office  and  outbuilding,  one 
at  Lock  9  aud  one  at  Ko.  10,  contracted  for  in  1893  with  James  M.  Mays,  were  com- 
pleted in  Octobei.    DuiVii^  \>\i^  ^^vsct  ^  ^\si'8X^tcAKsi<^  V^ouse,  for  use  by  uie  inspectors 
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during  constmction  and  finally  by  the  lookkeeper,  was  built  at  No.  11  by  contract 
with  M.  V.  Smith. 

Durinff  the  year  the  United  States  bought  about  three-quarters  of  an  acre  more 
land  at  Look  4  and  about  the  same  amount  additional  at  Lock  5.  Thero  was  a 
small  frame  house  on  each  of  these  lots,  and  authority  to  make  thera  suitable  for  lock 
houses  by  some  repairs  and  additions  was  obtained.  The  work  on  these  two  houses, 
done  to  a  considerable  extent  by  the  lock  men,  is  now  well  advanced. 

Steam  launch. — The  light-draft  steam  launch,  described  in  the  last  annual  report, 
waa  completed  by  the  builder,  Mr.  Charles  Ward,  in  July.  The  trial  for  speed  was 
made  in  the  No.  6  pool  over  a  carefully  measured  mile  July  27.  Six  miles  were  run 
according  to  the  agreement,  three  up  stream  and  three  down,  with  an  average  result 
of  12.29  miles  per  hour.  The  boat  has  been  in  use  since  as  needed  for  trips  of  inspec-, 
tion  and  to  carry  light  supplies  to  the  locks.  The  expenses  for  repairs  on  the  launch 
have  been  slight  and  its  performance  has  on  the  whole  been  very  satisfactory. 

Lock-gate  anchorage, — You  havereoently  entered  into  contract  with  the  Van  Dom  Iron 
Works  Company,  of  Cleveland,  the  lowest  bidde^  to  furnish  the  anchorage  for  the  lock 
^ates  and  line  hooks  for  Locks  9, 10,  and  11.  The  contract,  so  far  as  this  office  is 
informed,  has  not  yet  been  approved  by  the  Chief  of  Engineers.  These  irons  are 
essentially  like  those  used  at,  and  referred  to  in  former  reports  under.  Locks  7  and  8. 

Telephone  line, — During  the  year  the  Go verument  telephone  line  was  extended  from 
Lock  8  to  sites  Nos.  9,  10,  and  11,  a  distance  of  34^  miles.  The  lino  is  now  93^  miles 
long,  reaching  from  Kanawha  Fails  to  the  site  of  Lock  11,  connecting  with  each  lock 
and^with  this  office,  making  12  stations  in  all.  A  considerable  work  is  required  to 
keep  the  line  in  order.  In  addition  to  ordinary  work  on  the  older  parts  of  the  line, 
226  new  poles  were  put  up  during  the  year  in* making  repairs.  The  repairs  to  the 
line  above  Lock  9  are  mostly  made  by  the  regular  lock  hands. 

OMee  work,  surveye,  etc. — In  addition  to  field  and  office  work  directly  connected 
with  the  superxdsiou  of  and  estimates  on  the  three  locks  under  construction,  the 
most  important  items  of  engineering  and  drafting  during  the  year  wore  as  fol- 
lows :  Detailed  working  drawings  and  tracings  and  blue  prints  of  same  for  founda- 
tions and  masonry  of  Locks  and  Dams  Nos.  9,  10,  and  11 ;  drawings  of  ironwork 
for  the  locks  and  navigation  passes  of  these  three  works ;  tracings  of  the  large 
scale  map  of  the  river  in  15  sheets;  hydrographical  surveys  and  maps  of  Harvey 
Shoal  and  vicinity  in  the  No.  3  pool,  and  of  Scary  Shoal  and  above  in  the  No.  8  pool, 
to  define  the  dredging  proposed  at  these  two  places  for  improvement  in  the  towing 
channels;  three  lines  of  close  levels  from  the  miter  sill  at  Lock  8  to  check  bench 
marks  and  gauges  at  the  sites  of  Locks  9, 10,  and  11. 
Very  respectfully,  your  obedient  servant, 

Addibon  M.  Scott, 

Resident  Engineer, 

Col.  Wm.  P.  Craighill, 

Corps  of  Engineers,  U,  S,  A. 


COMMXRCIAL  STATISTICS. 


United  States  Engineer  Office, 

Charleston-Kanawha,  W,  Va,,  July  H,  1894, 

Statement  of  the  numher  of  tons  ofooal,  including  that  manufactured  into  ooke,  shipped  by 
river  from  mines  on  the  Great  Kanawha,  for  the  several  fiscal  years  named. 


Yeai%. 


1875 
1870 
1877 
1881 
1883 
1884 


Tons. 


161, 032 
a00,062 
207,346 
885,148 
614, 818 
786,843 


Yean. 


1885 
1886 
1887 
1888 
1889 
1890 


Tons. 


712, 493 
714,465 
929,335 
804.025 
1,076,872 
966,462 


Years. 


1891 
1892 
1893 
1894 


Tons. 


1, 030, 464 

1, 071, 611 

919, 320 

1, 032, 840 
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Tannage  of 'the  Great  Kane^hn  River  for  the  year  ending  June  SO,  1894, 


Articles. 


Coal bnsbela.. 

Timber feetB.  M.. 

Staves,  oak 

Tan  bark cordb. . 

Hoop  poles 

Ballroad  ties,  oak 

Shingles 


Qnantity. 

Tonnage. 

26,821,000 

1,032,840 

19,048,000 

32,920 

501,000 

1,500 

880 

880 

115,000 

290 

580,800 

87,130 

2, 067,  000 

310 

Articles. 


Brick 

Salt ban^a.. 

Merchandise    and  pro- 
duce on  steamboato .. . 


Total. 


Quantity. 


888.000 

3.180 


4M 
64,m 


Total  tonnage: 

1890  (Report  of  Chief  of  Engineers,  p.  2246) 1,127, 

1801  r  Report  of  Chief  of  Engineers,  p.  2425) ', 1,85. 

1892  (Report  of  Chief  of  Engineers,  p.  2062) 1,380,750 

1893  (Report  of  Chief  of  Engineers,  p.  2993) tllCSn 


Respectfnlly  sabmitted. 


Col.  Wm.  p.  Craighill, 

Corps  of  Engineers,  U.  8,  A, 


Addisqic  M.  Soott, 

Remdemt  Snfimmr. 


GGa. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  THE  GREAT  KANAWHA 

RIVER,  WEST  VIRGINIA. 

During  the  fiscal  year  the  expense  of  operating  the  locks  and  dams 
on  the  Great  Kanawha  Biver,  in  West  Virginia,  has  been  paid  in  the 
mainier  indicated  by  section  4,  act  of  July  5, 1894. 

In  compliance  with  the  proviso  to  that  section,  which  requires  the 
rendition  of  an  itemized  statement  of  such  expenses,  the  following  is 
submitted : 

Statement  of  expellees  during  the  fiscal  year  ending  June  SO,  1894,  out  of  the  general  appropri- 
ation for  **  operating  and  care  of  canals  and  other  works  of  navigation,"  in  operoHng 
and  keeping  in  repair  the  locks  and  dams  on  the  Chreat  Kanawha  Biver,  West  Virgimia, 

Look  and  Dam  No.  2 : 

For  wages  of  regular  lock  hands $2, 162.50 

For  repairs  and  extra  labor 445.  95 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 86.45 

For  freights  and  transportation 7. 25 

$2,702.15 

Lock  and  Dam  No.  3 : 

For  wages  of  regular  lock  hands 2,273.67 

For  repairs  and  extra  labor '. 36.38 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 69. 13 

For  freights  and  transportation 16.50 

2,396.0 

Look  and  Dam  No.  4: 

For  wages  of  regular  lock  hands 2,286.00 

For  repairs  and  extra  labor 4,691.  83 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 78. 13 

For  freights  and  transportation 10.85 

7,066.81 

Look  and  Dam  No.  5 : 

For  wages  of  regular  lock  hands 2,416.49 

For  repairs  and  extra  labor 776.95 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 71.  78 

For  fieighttt  anOi  tiMivv^^^^'^^^  •• • 6. 50 

i 3,271.73 
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Xiock  and  Dam  No.  6  : 

For  wages  of  regular  lock  hands $2, 508. 87 

For  repairs  and  extra  labor 353.  50 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 147.  47 

Lock  and  Dam  No.  7 :  $3, 09. 840 

For  wages  of  regular  lock  hands 1, 621. 48 

For  repaii*s  and  extra  labor 147.  27 

For  supplies,  as  paints^  oils,  fuel,  tools,  etc 151.  {H 

Lock  and  Dam  No.  8 :  1, 920. 69 

For  wages  of  regular  lock  hands 1, 602. 16 

For  repairs  and  extra  labor 235.  66 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 155.  45 

Superintendence  and  central  office  expenses :  1,  993. 27 

Wages 3,360.00 

Rent  and  supplies 361.  81 

Freights  and  transportation 28. 15 

3,749.96 

Dredging  at  locks  and  part  of  running  expenses  of  steamboat : 

Wages ^ 860.67 

Repairs  and  sup])lies 856.  52 

Freights  and  transportation 2. 12 

Telephone  line :  1, 719. 31 

Rent  of  instruments 147.  60 

Repairs  and  supplies 523. 08 

Freights  and  transportation 3. 50 

^74. 13 

Miscellaneous 16. 38 

Gauge  reports : 

Pay  of  gauge-keepers  and  reporters  at  Hinton  and  Kanawha 

Falls 156,12 

Repairs  and  supplies 69.54 

225.66 


28, 745. 60 


GG  3. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

There  has  been  nothing  done  during  the  year  for  want  of  money. 

There  are  several  old  dams  that  are  still  in  use,  in  a  small  way,  for 
power  for  grist  or  saw  mills.  They  are  a  real  obstruction  to  navigation 
and  should  be  removed.  They  have  all  been  reported  to  the  district 
attorney  some  time  ago,  as  the  law  requires. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving Elk  Eiver,  West  Virginia : 

June  18,  1878  ...". $5,000 

June  14,  1880 .• 5,000 

March  3.  1881 5,000 

August  2,  1882 2,000 

Augusts,  1886 1,500 

August  11,  1888 3,000 

September  19,  1890 2,500 

July  13,  1892 2,500 

Total 26,500 

Money  statement, 

Jnly  1,  18d3,  balance  unexpended $84. 70 

June  30, 1894,  amount  expended  during  fiscal  year 5.09 

July  1,  1894,  balance  unexpended 79. 01 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      3, 000. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  Bundry  QivVl  aeX.  ol^vt^^i^  A^^^« 
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United  States  Enginkkr  Office, 

Charleston- Kanawh^i,  W,  Va,,  July  21, 1894. 

COMMERCIAL  STATISTICS  FOR  ELK   RIVER,  WEST   VIRGINIA. 


Year.* 


1883 
1884 
1885 
188G 
1888 
1880 
1890 
1891 
1892 
1893 
1894 


Saw  logs 
and  lum- 
ber. 


Feet,  B.  M. 

5,200,000 

6, 975,  OOO 

5, 100, 000 

15,861.000 

15, 900, 000 

15,760.000 

26,650,000 

27, 905, 000 

44, 400, 000 

37,  516,  000 

21, 844.  000 


Railroad 
tioa,  oak. 


100,000 
125,000 
250,000 
250,000 
330. 000 
295,000 
330,000 
412,500 
380,000 
353,000 
302,000 


Staves, 
oak. 


898,334 
1. 122,  500 
1, 433, 750 
1,845,000 
1, 210, 000 
1,600,000 
1,380,000 

800,000 
1,405.000 
1,390,000 

900,000 


Hoop 
polea. 


500,000 
160,000 
125,000 


Hickory 
spokes. 


350,000 
568,000 
200,000 


Tan  bark, 
oak. 


CordM. 


Toniuge 
of  timber 
prodaeta. 


300 
500 
240 
612 
800 


Tom. 
24, 7» 
30.700 
33,500 
68,510 
71.150 
70.311 

89.no 

103,700 
130, 8D0 
125,  MO 

92.CM 


*  AH  for  fiscal  jear  ending  Jane  30. 

Of  saw  lofi^s  and  lumber  during  the  last  year  aboat  16,000,000  feet  were  popUr, 
3,700,000  oak,  the  remainder  being  hemlock,  ash,  walnat,  maple,  beech,  and  hard 
pine.  . 

The  general  merchandise  and  produce  carried  on  the  river  in  push  boats  and  canoea 
is  estimated  at  4,000  tons,  making  the  total  for  the  year,  with  tne  timber  products  aa 
above,  96,630  tons. 

The  falling  off  in  the  timber  traffic  and  tonnage  generally  in  1894  was  mainly 
caused  by  the  general  business  depression  preyaifing  in  the  whole  country  during 
the  year. 

Respectfully  submitted. 

Addison  M.  Scott, 

Besideni  Engineer, 
Col.  Wm.  p.  Craiohill, 

Corpa  of  EngineerSf  U,  S.  A, 


G  G  4. 

IMPROVEMENT  OF  GAULEY  RIVER,  WEST  VIRGINIA- 

Kothing  has  been  done  this  year  for  want  of  money. 
The  following  are  the  amounts  and  dates  of  appropriations  for  improv- 
ing Gauley  River,  West  Virginia: 

August  11,  1888 $3,000 

September  19,  1890 3,000 

July  13,  1892 3,000 

Total 9,000 

Money  statement 

July  1, 1893,  balance  unexpended $117.88 

June  30, 1894,  amount  expended  during  fiscal  year 102. 46 

July  1, 1894,  balance  unexpended 15. 42 

{Amount  (estimated)  required  for  completion  of  existing  project 66, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  enfing  June  30, 1S96      5,  ODD.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 
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COMMERCIAL   STATISTICS  FOR  GAULEY  RIVKR^    WEST  VIRGINIA. 


Tear  ending 
June  30— 


Saw  logs, 


1888 
1889 
1890 
1891 
1892 
1893 
1894 


Feet, 
691.800 
890,400 
384,800 
384,700 
261, 170 
302.000 
523,000 


Lumber. 


Feet. 
2, 535, 300 
3. 615, 000 
4. 452,  500 
4,701,800 
5, 249.  200 
5, 470,  000 
4, 765, 000 


Stavofl. 


CoaL 


Shingles. 


Tonnage 
of  timber. 


177,400 
274,200 


100,000 

1,200,000 

113,  700 

483,000 


Tone. 


525 


111,  000 
75,000 


7,121 
9,491 
9,676 
10.347 
9,527 
9,457 
8.606 


Prod- 
uce, 
etc. 


Tone. 

S6 

78 

90 

89 

103 

114 

213 


Total 
from 


Her- 

Chan- 


Tone. 
7,151 
9,569 
9,766 
10,436 
9,630 
9,571 
9,244 


Tone. 
750 
1,322 
1,985 
1,064 
3.083 
2,405 
2,398 


G  G  5- 

IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 

There  has  been  no  work  on  this  river  in  the  year  ending  June  30, 1894. 
The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  New  Eiver,  Virginia  and  West  Virginia: 

AngnBt  14, 1876 ! $15,000 

JnnolS,  1878 15,000 

March  3, 1879 12,000 

Jnnel4,  1880 24,000 

March  3,  1881 24,000 

August  2,  1882 .• 12,000 

August  5,  1886 10,000 

Total 112,000 

Money  statement. 

July  1,  1893,  balance  unexpended 2,341.79 

July  1,  1894,  balance  unexi>ended 2,341.79 


APPENDIX  H  H. 


IMPROVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VIRGINIA. 


BE  PORT  OF  MA  J,  D,  W,  LOCK  WOOD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVKMENTS. 


1.  Tradewater  River,  Kentucky. 

2.  Lock  No.  2,  Green  River,  at  Ramsey, 

Ky. 

3.  Green  River  above  month  of  Big  Bar- 

ren River,  Kentucky. 

4.  Operating  and  care  of  lockfl  and  dams 

on  Green  and  Barren  rivers,  Ken- 
tucky. 


9.  Big  Sandy  River,  West  Virginia  and 
Kentucky. 

10.  Levisa    Fork  of   Big    Sandy  River, 

Kentucky. 

11.  Tug  Fork  of  Biff  Sandy  River,  West 

Virginia  and  Kentucky. 

12.  Guyandotte  River,  West  Virginia. 

13.  Little    Kanawha   River,   West    Vir- 


5.  Rough  River,  Kentucky.                          I  ginia 

6.  Kentucky  River,  Kentucky.                     |  14.  Operating  and  care  of  lock  and  dam 

7.  Operating  and  care  of  locks  and  dams  ,  on  Little  Kanawha  River,  West 

on  Kentucky  River,  Kentucky.           |  Virginia. 

8.  Licking  River  between  Farmers  and 

West  Liberty,  Ky. 


United  States  Engineer  Office, 

Cincinnati^  OhiOj  July  7,  1894, 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports 
on  work  under  my  charge  at  the  close  of  the  fiscal  year  ending  June 
30,1894. 

First  Lieut.  H.  E.  Waterman,  Corps  of  Engineers,  and  First  Lieut. 
James  J.  Meyler,  Corps  of  Engineers,  have  been  on  duty  under  the 
direction  of  this  office  throughout  the  year. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 


H  H  X. 
IMPROVEMENT  OF  TRADEWATER  RIVER,  KENTUCKY. 

The  Tradewater  is  a  tributary  of  the  Ohio,  and  empties  into  it  79 
miles  below  Evansville,  Ind. 

The  project  for  the  improvement,  adopted  in  1881,  contemplated 
originally  the  removal  of  obstructions,  such  as  bars,  snags,  etc.,  so  as 

1987 
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to  open  up  to  navigation  22  miles  of  the  river,  by  forming  a  channel 
"with  a  minimum  width  of  40  feet  and  a  minimum  depth  of  2^  feet  for 
six  moDths  in  each  year.  The  survey  upon  which  the  project  was  based 
covered  41  miles  of  the  river,  and  the  scoi)e  of  the  work  has  been 
extended  to  embrace  this,  although  the  depth  of  2J  feet  can  only  be 
secured  for  about  five  months  each  year  in  the  upper  portion. 

The  river  has  been  thoroughly  gone  over  from  its  mouth  to  the  upper 
limit  of  the  improvement,  41 J  miles  above,  and  while  the  improv«nent 
is  not  permanent,  the  obstructions  to  navigation,  such  as  snags,  sunken 
logs,  etc.,  being  liable  to  re-form  after  each  high  water,  no  further 
appropriation  at  the  present  time  is  deemed  requisite,  as  the  unex- 
pended balance  from  former  appropriations  will  be  sufficient  for  the 
ensuing  fiscal  year. 

Ko  work  wa«  done  during  the  past  fiscal  year  beyond  caring  for  prop- 
erty. 

APPROPRIATIONS. 

March  3, 1881 ^ $3,000 

August  2, 1882 3,500 

July  5,1884 2,000 

August  5, 1886 2,000 

August  11, 1888 6*000 

Total 16^500 

Money  atatenienU 

July  1, 1893,  balance  unexpended $761. 35 

July  1, 1894,  balance  unexpended 761. 36 

July  1, 1894,  outstanding  liabilities 24.00 

July  1, 1894;  balance  available 737.36 


Note. — It  has  been  impossible  to  obtain  any  commercial  statistics. 


H  H  2. 


RECONSTRUCTION    OF    LOCK    NO.    2,    GREEN    RIVER,    AT    RUMSET 

KENTUCKY. 

REBUILDING  LOCK   NO.  2. 

In  the  deficiency  act  of  March  3,  1893,  an  appropriation  of  $65,000 
was  made  for  rebuilding  Lock  No.  2,  Green  River.  A  project  and 
estimate  for  the  expenditure  of  this  amount  was  submitted  under  date 
of  March  23, 1893,  and  approved  April  12, 1893. 

The  original  estimate  of  cost  of  tliis  work  was  $170,000,  and  in  view 
of  the  fact  that  the  old  lock  was  in  a  dangerous  condition  it  was  deemed 
advisable  to  commence  the  construction  of  the  upper  end  of  the  new 
lock,  and  then,  by  filling  in  between  the  land  wall  of  the  new  lock  and 
the  river  wall  of  the  old  lock,  to  secure  the  latter,  and  in  this  way  be 
able  to  continue  the  use  of  the  old  lock  for  navigation.  The  plan  was 
to  build  an  auxiliary  dam  in  the  pool  above  the  lock,  connected  by  an 
arm  at  one  end  v^ith  the  head  of  the  old  lock,  and  at  the  other  end  by 
another  arm  wit\i  t\i^  ^a\xv.   T\ifc\i^\ft  x^ajt  wA  the  section  of  old  dam 
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between  the  arms  of  the  new  dam  and  construct  the  cofferdam  for  the 
new  lock  entirely  in  the  lower  pool.  The  money  available,  it  was  esti- 
mated, would  build  the  head  of  the  new  lock  complete  to  a  short  dis- 
tance below  the  hollow  quoins  on  top  of  the  walls,  stepping  down  to' 
points  on  the  footing  courses  88  feet  from  the  upper  end  of  each  wall, 
rebuild  the  dam  to  connect  with  river  wall  of  new  lock,  and  fill  in 
between  the  land  wall  of  the  new  lock  and  the  river  wall  of  the  old  lock. 
The  new  lock  is  located  alongside  the  old  one,  on  the  water  side.  The 
contract  for  furnishing  the  necessary  stone  for  lock  walls  was  entered 
into  May  18,  1893.  Messrs.  Eigenmann  &  Hollerbach,  of  Evansville, 
Ind.,  being  the  contractors.  They  were  required  to  complete  the  deliv- 
ery of  stone  by  September  30, 1893.  The  time  of  completion  of  delivery 
was  afterwards  extended  to  November  1,  1893. 

The  contractors  were  behind  almost  from  the  first  in  the  delivery  of 
backing,  and  finally  the  delivery  became  so  slow  and  irregular  that 
the  work  of  laying  up  the  walls  was  stopped  quite  half  the  time.  The 
season  was  far  advanced  and  the  work  was  liable  to  be  closed  at  any 
time  by  cold  weather,  and  everything  indicating  that  contractors  could 
not  or  would  not  deliver  backing  in  reasonable  quantities,  they  were 
notified  that  as  their  contract  had  expired  no  more  stone  would  be 
received.  It  was  necessary,  in  order  to  raise  the  new  work  high  enough 
BO  that  the  filling  between  it  and  the  old  lock  would  be  of  any  use  in 
sustaining  the  latter,  to  use  considerable  quarry-faced  stone  in  place  of 
backing.  But  for  the  failure  of  the  contractors,  the  work  planned  for 
last  season  would  have  been  completed. 

For  details  of  the  work  done  attention  is  invited  to  the  report  of 
Lieut.  James  J.  Meyler  herewith. 

Abttrtict  of  contracts  for  rebuilding  Lock  No.  £,  Green  RivcTy  Kentucky,  in  force  during 

the  fiscal  year  ending  June  SO,  1894, 


Contractors. 


Sigenmann  &,  Hollerbach ' 
J.  B.  speed  dL  Co 


Nature  of  contract. 


Furnishing  stone. ., 
Furnishing  cement 


Date. 


May  18, 1893 
May  23, 1893 


To  expire. 


S^t.  30, 1893 
Do. 


*  Extended  to  November  1, 1893. 
APPROPRIATION. 

March  3, 1893 $65,000 

Money  statement 

July  1, 1893,  balance  anexpended. .  s $63, 354. 61 

JuDC  30, 1894,  amouut  expended  during  fiscal  year  . . . : 34,  295. 14 

July  1, 1894,  balance  unexpended 29, 059. 47 

r  Amount  (estimated)  reqnired  for  completion  of  existin/^  project 105, 000. 00 

I  Amount  that  can  be  proii  tably  expended  in  fiscal  year  ending  June  30, 1896  105, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     iiarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT  OF  LIEUT.   JAMES  J.    MEYLER,    CORPS  OK  ENGINEERS. 

Bowling  Green,  Ky.,  June  SOy  1894, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  Green 
Biver,  Kentucky,  in  rebuilding  Lock  No.  2,  for  the  fiscal  year  ending  June  30.  1894: 
The  beginning  of  the  fiscal  year  found  this  work  in  «b  ^i^VitooiiAX^  ^\Ai%^«    k.  ^vy^ 
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force  of  men  was  engaged  in  conHtmcting  and  erecting  derricks,  in  building  325 
linear  feet  of  tramway  from  lock  wall  to  stone  yard,  and  in  bnilding  brid|^  for 
tramway  over  mill  race.  Seven  anchorages,  for  guys  of  five  derricks,  were  coa> 
structed;  built  cement  shed,  sand  bin,  and  coal  J)in;  made  crib  for  pumping  engine 
and  pumps ;  built  sheds  over  pumping  and  hoisting  engines :  tore  away  and  removed 
old  crib  (14  by  7  by  21  feet)  outside  of  lock  wall  below  dam,  and  tore  away  and 
removed  2,500  liuear  feet  of  old  crib  timber  from  site  of  breakwater,  and  dredged 
and  removed  2,430  cubic  yards  of  material  from  same  place. 

Construction  of  breakwater. — On  July  10  the  work  of  hewing  timber  for  outer  face  of 
breakwater  was  started,  and,  three  days  later,  the  first  course  was  framed  and  floated 
into  position.  This  work  was  pushed  vigorously,  but  the  breakwater  was  not  com- 
pleted until  August  14,  due  to  considerable  delay  in  delivery  of  riprap  stone  by  the 
contractors.  Length  of  breakwater,  317  feet;  height,  24  feet;  width,  20  feet.  There 
was  used  in  its  construction,  22,640  linear  feet  of  crib  timber,  23,516  feet,  B.  M.,  of 
3-inch  sheathing,  4,664  feet,  B.  M.,  three-fourths  inch  battens,  5,675  pounds  spikes, 
2,794  cubic  yards  rubblestone,  and  600  pounds  boat  spikes  and  nails. 

Cost  of  material,  $4,968.95;  cost  of  labor,  $1,351.84;  total  cost,  $6,320.79. 

Removal  of  portion  of  dam, — This  work  was  begun  August  9,  and  finished  An^t 
31.  The  upper  slope  of  the  dam  had  no  breast,  the  sheamiug  extending  to  the  river 
bed  and  being  in  three  lavers  corresponding  to  two  additions  to  height  of  dam. 
The  tilling  was  of  slaty  shale  and  clay,  and  its  character,  and  the  unusual  amount 
and  soundness  of  the  timber,  increased  much  the  difficulty  of  removal.  The  totol 
amount  of  timber,  stone,  and  earth  removed  was  2,540  cubic  yards;  cost  of  removal, 
$1,724.96. 

Conatruotion  of  cofferdam, — The  construction  of  cofferdam,  surrounding  head  of 
new  lock,  was  begun  August  29,  the  framing  and  sheathing  finished  on  ^ptemto 
3^  and  the  filling  on  September  8.  The  cofferdam  was  built  of  9-inch  sawed  gnm 
timber,  sheathed  on  botn  inside  faces  with  1-iuch  oak,  and  joints  covered  with  tlu'ee* 
fourths  inch  battens.  Total  length  of  cofferdam,  396  feet;  width,  10  feet^  height,  7 
feet.  There  was  used  in  its  construction  42,820  feet,  B.  M.,  of  9  bv  9  inch  gnm. 
3,531  feet,  B.  M.,  of  6  by  3  inch  oak  ties,  8,216  feet,  B.  M.,  of  1-inch  sheathing, 
3,936  feet,  B.  M.,  of  three-fourths  inch  battens,  2,804  pounds  of  spikes,  and  200 
pounds  of  nails.  Cost  of  material,  $763.52;  cost  of  labor,  $1,049.95;  total  cost, 
$1,813.47. 

Removal  of  stone. — Tlie  work  of  blasting  and  removal  of  stone  from  site  for  foun- 
dation was  begun  September  5.  This  stone  was  of  a  very  tough,  slaty  character, 
and  a  blast  merely  opened  up  a  small  hole  instead  of  cracking  and  breaking  up  for 
some  dintance  around.  Starting  with  these  holes,  the  stone  had  to  be  wedged,  pried, 
and  broken  up,  and  then  wheeled  away  and  dumped  in  river  below  the  dam.  The 
work  was  finished  October  17.  The  total  amount  of  stone  removed  was  3,015  cahie 
yards  (in  place)  ;*total  cost,  ^,787.15;  cost  per  cubic  yard,  about  $1.26. 

Building  lock. — The  first  stone  of  new  lock  was  set  October  9,  and  work  continued 
on  walls  Until  December  2.  This  work  was  subject  throughout  to  considerable 
and  serious  delays  because  of  failure  of  the  contractors  to  deliver  backing  stone. 
The  contract  was  awarded  in  May,  and  in  June  an  order  was  sent  to  contractors  for 
the  special  and  cut  stone  for  the  first  five  courses  and  for  810  cubic  yards  of  backing. 
The  contractors  began  the  delivery  of  stone  on  July  20,  and  from  the  first  eeemed 
to  bend  their  energies  toward  the  early  delivery  of  cut  and  special  stone,  to  the 
neglect  of  the  backing.  At  the  end  of  October  only  532  cubic  yards  of  backing  had 
been  delivered,  less  than  one- third  of  the  total  amount  contracted  for.  On  Novem- 
ber 21  the  contractors  were  notified  not  to  deliver  any  more  stone,  as  they  had  gone 
beyond  the  expinition  of  their  contract;  up  to  this  time  they  had  delivered  the 
full  amounts  of  cut  and  special  stone,  and  about  three-fourths  of  the  amount  of  back- 
ing required. 

The  courses  in  walls  were  each  2  feet  in  height,  and  designated  as  ''courses  A,  B, 
0,'^  etc.,  from  the  bottom  up.  The  bottom  course  (A)  was  built  about  88  feet  long, 
and   the  walls  stepped  off   toward   the  top.     From  course  G  upj  work  was  sus- 

S ended  on  river  wall,  though  land  wall  was  built  up  to  and  including  part  of  course 
[.  There  was  used  in  the  lock  the  following  amounts  of  stone,  viz:  Special 
stone,  125  cubic  yards;  cut  stone,  dressed  face,  239.5  cubic  yards;  cut  stone,  quany 
face,  371.4  cubic  yards,  and  backing,  1,344.7  cubic  yards. 

Other  stonework, — Recut  special,  dressed,  and  qnarry-face  stone,  and  drilled  lewis 
holes  in  special  and  dressed-face  stone;  cut  stones  for  gate  and  ladder  recesses,  and 
for  ends  and  corners  of  walls.     Drilled  holes  for  fastening  down  needle  dam  sill. 

Miscellaneovis  work. — As  is  usual  in  work  of  this  kind,  there  was  a  considerable 
amount  of  miscellaneons  work,  snch  as  moving  and  setting  up  machinery,  building 
dump-boxes,  tramway  cars,  and  pile-driver  frames,  repairing  tools  and  machineryi 
stopping  leaks,  and  pumping  out  flooded  cofferdam.  The  sill  of  needle  dam  ww 
constructed  and  "boVt^^Si  ^o-s^w,  wi^  ^Isitform  made  on  which  to  lay  off  patterns.  hX 
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the  rlose  of  work  in  December  the  plant  was  put  in  winter  quarters,  the  derrick  in 
lock  chamber  taken  down,  and  all  timber  pi  lea  and  made  secure.  Since  then  work 
has  not  been  resumed  because  of  lack  of  iunds. 

Mr.  B.  O.  Lermond,  assistant  engineer,  was  in  local  charge  of  the  work  at  this 
lock. 
Respectfully  submitted. 

James  J.  Metlsr, 

First  Lieut,  of  Engineers, 

M^j.  D.  W.  LOCKWOOD, 

Carps  of  Engineers,  U,  S,  A, 


Note. — For  commercial  statistics  and  list  of  boats,  see  report  for  operating  and 
care,  etc.,  Green  and  Barren  riyers,  Kentucky. 


HH3. 

IMPROVEMENT  OF   GREEN   RIVER,  KENTUCKY,  ABOVE   MOUTH    OF   BIG 

BARREN  RIVER  (LOCK  NO.  5). 

The  river  and  harbor  act  of  July  13, 1892,  contained  the  following: 

Improving  Green  River,  Kentucky,  above  the  mouth  of  the  Biff  Barren  River,  for 
Lock  Number  five,  according  to  report  and  recommendation  of  Major  D.  W.  Lock- 
wood,  Corps  of  Eugincers,  United  States  Army,  submitted  August  eleventh,  eighteen 
hundred  and  ninety-one,  fifty  thousand  dollars. 

This  work  having  been  assigned  to  me  by  Department  letter  of  July 
14,  1892,  calling  for  a  project  for  expenditure  of  the  amount  appro- 
priated under  date  of  July  25, 1892, 1  had  the  honor  to  state  as  follows: 

Before  any  definite  project  can  be  submitted  it  will  be  necessary  to  locate  the  site 
of  the  lock,  as  the  old  locations  have  been  but  approximate.  This  will  be  done  at 
an  early  date,  when  plans,  etc.,  for  the  lock  and  dam,  together  with  plats  of  land 
required,  will  be  submitted  for  approval. 

A  location  for  this  lock  was  originally  selected  by  Mr.  Alonzo  Liver- 
more,  State  engineer  of  Kentucky,  more  than  fifty  years  ago.  The 
point  selected  was  at  Floyds  Landing,  20^  miles  above  Lock  No.  4, 
Green  River.  In  1879  an  examination  was  made  by  E.  H.  Fitzhugh, 
assistant  engineer,  under  the  orders  of  the  late  Lieut.  Col.  William  E. 
Merrill,  Corps  of  Engineers,  with  a  view  to  selecting  a  site  for  this  lock, 
and  he  adopted  the  selection  made  by  Livermore,  with  an  alternate  loca- 
tion just  below  the  mouth  of  Bear  Creek.  Assistant  Engineer  Fitzhugh 
placed  the  lock  on  the  right  bank  of  the  river  at  Floyds  Lauding,  against 
a  rock  bluflf  considerably  higher  than  the  lock  walls  would  be,  and  in  the 
hollow  bend  of  the  river,  so  that  drift,  etc.,  would  collect  in  the  upper 
entrance.  I  am  of  the  opinion  that  Mr.  Livermore  must  have  placed 
the  lock  on  the  point  side,  but  here  there  would  be  no  opportunity  for 
a  rock  foundation,  as  the  bed  of  the  river  is,  so  far  as  could  be  deter- 
mined, sand  and  gravel  to  a  depth  of  over  20  feet. 

In  the  fall  of  1892  Assistant  Engineer  Westerfield  examined  the 
location  at  Floyds  Landing,  and  an  additional  site  below  Bear  Creek, 
but  no  definite  conclusion  was  reached,  as  neither  site  was  found  to  be 
favorable. 

The  geological  reports  of  the  State  of  Kentucky  locate  large  deposits 
of  coal  and  iron  on  Bear  Creek  and  Kolin  Eiver,  and  it  has  seemed  to 
me  highly  desirable  that,  in  slack  watering  the  main  stream,  these 
tributaries  should  be  considered.    I  have,  therefore,  had  two  additional 


1972   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

Bites  examined  below  Bear  Creek  for  the  location  of  No.  5.  One  of 
these  is  a  short  distance  below  one  of  the  locations  previously  examined 
by  Mr.  Westerfield,  and  the  other  in  the  straight  reach  just  below  Bear 
Creek. 

This  section  of  country  is  practically  between  the  sandstone  and 
limestone  formations,  the  line  of  division  below  Bear  Creek  being  about 
at  the  pool  water  line. 

The  bed  of  the  river  was  originally  eroded  to  a  great  depth,  andia 
now  filled  with  gravel  and  sand.  When  rock  is  found  on  eitber  bank 
it  usually  pitches  off  at  a  steep  angle,  so  that,  in  each  case  examined, 
it  h«s  been  found  that  even  by  careful  examinations  with  an  iron  rod 
driven  to  final  stoppage  nothing  very  definite  could  be  determined.  It 
has  seemed  to  me  that  the  safer  location  would  be  on  a  gravel  founda- 
tion, and  that  the  location  just  below  Bear  Creek  presents  more 
advantages  than  any  other  yet  examined. 

Maps  of  the  various  localities  examined  will  be  forwarded  within  a 
very  short  time. 

APPROPRIATION. 

July  13,1892 $50,OOaflO 

Money  statement. 

July  1, 1893,  balance  unexpended $49, 403.98 

J nne  30, 1894,  amount  expended  during  liscal  year 1, 972. 28 

July  1, 1894,  balance  unexpended 47,431.70 

{Amount  (estimated)  required  for  completion  of  existing  project 130, 673.30 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1896  130, 673. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Note. — For  commercial  statistics  aud  list  of  boats,  see  report  for  Operating  and 
care,  etc.,  Green  aud  Barren  rivers,  Kentucky. 


H  H  4. 

OPERATING  AND  KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  GREEN  AND 

BARREN  RIVERb,  KENTUCKY. 

The  United  States  aeq aired  possession  of  the  locks  aud  dams  Decem- 
ber 11, 1888,  by  purchase  of  the  unexpired  lease  of  the  Green  and 
Barren  liiver  Navigation  Company,  the  legislature  of  the  State  of 
Kentucky  having  ceded  them,  with  lands  and  appurtenances  pertain- 
ing thereto,  to  the  United  States  upon  condition  that  the  latter  should 
extinguish  the  claim  of  the  navigation  company  to  take  tolls  and  to 
exercise  control  over  said  rivers. 

At  the  time  of  acquiring  possession  four  of  the  locks  were  being 
operated,  to  wit,  Nos.  1,  2,  and  4,  Green  Eiver,  and  No.  1,  Barren 
River.  The  river  wall  of  No.  3,  Green  River,  was  down,  having  fallen 
into  the  river  about  the  first  of  the  year.  Both  walls  of  No.  2  were, 
and  had  been  for  years,  in  a  dilapidated  condition,  the  land  wall  being 
prevented  from  tumbling  into  the  pit  only  by  reason  of  being  anchored 
back  to  cribs  filled  with  stone.  At  No.  1,  Barren,  the  grillage  upon 
which  the  walls  rested  had  been  undermined  at  the  lower  end  of  the 
land  wall  so  that  the  wall  was  badly  cracked  and  appeared  liable  to 
yield  at  any  time.  Th^  d^tm^  vrekYek  wevwlY  all  in  bad  condition,  the  tim- 
ber of  the  dowuatxeaisi  e\o^ek^\>wv^W^^  ^^^"^-^^i^. 
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The  walls  at  No.  3,  Green,  and  No.  1,  Barren,  were  completed  in  time 
to  reopen  the  river  to  through  navigation  November  10,  1890. 

The  dams  of  No.  1,  Barren,  and  No.  2,  Green,  have  been  rebuilt 
entirely  from  the  crests  forward,  and  the  latter  has  been  straightened 
by  takingout  the  break  in  direction  that  formerly  existed,  and  which 
made  afore  bay  for  logs  for  a  small  mill  on  the  abutment  side  of  the  river. 
This  dam  now  extends  directly  across  the  river  from  the  lock.  The  old 
guide  cribs  at  upper  and  lower  entrances  of  the  locks  had  become  use- 
less by  reason  of  their  tumbled -down  condition ;  these  have  been  rebuilt, 
and  the  amount  of  dredging  required  after  every  rise  has  been  materi- 
ally lessened.  The  areas  immediately  behind  the  land  walls  of  locks 
have  been  graded  and  paved,  the  United  States  laud  sown  with  grass 
seed  and  fenced  in. 

Eight  lock-keepers'  dwellings  have  been  built  and  two  old  ones  put 
in  thorough  repair.  During  the  past  year  a  section  of  Dam  No.  4, 
Green  River,  140  feet  in  length,  has  been  rebuilt;  the  lower  land  guide 
crib  at  Lock  No.  3,  Green  Eiver,  has  been  lengthened  and  raised,  and 
three  spur  dikes  built  below  it  to  stop  abrasion  of  bank. 

At  Dam  No.  1,  Green.  Eiver,  considerable  trouble  is  always  experi- 
enced after  a  high  rise  in  the  Ohio  Eiver,  which  washes  out  the  back- 
ing above  the  dam.  The  practice  has  been,  when  the  water  falls  and  a 
pressure  against  the  upstream  face  of  the  dam  is  developed,  to  throw 
hickory  sawdust  into  the  river  just  above  the  dam^  this  is  washed  and 
drawn  into  the  crevices,  etc.,  and  effectually  stops  the  leaks  until  after 
another  rise  from  below.  The  lock  entrances  have  all  been  dredged 
during  the  year,  some  of  them  several  times. 

The  snag  boat  Wm.  Preston  Dixon  has  been  docked  at  the  canal  dock 
in  Louisville,  her  wheel  raised,  a  new  deck  put  on  over  the  forecastle, 
bustles  built  on  her  after  rake,  and  her -doctor  replaced  by  two  Monitor 
injectors. 

Lock  No.  2,  Green  River,  was  closed  from  August  22, 1893,  to  Decem- 
ber 4, 1893,  by  a  dam  built  across  the  head  of  the  lock,  as,  with  the 
support  of  the  old  dam  against  the  head  of  the  river  wall  withdrawn, 
the  wall  was  deemed  unsafe.  This  lock  is  in  a  very  shaky  condition, 
and  its  sudden  failure  at  any  time  would  occasion  no  surprise. 

For  details  of  work  done  during  the  past  liscal  year,  attention  iz 
invited  to  report  of  First  Lieut.  James  J.  Meyler,  Corps  of  Engineers, 
herewith. 

Leases  in  force  for  year  ending  June  SO,  1S94, 


Location. 


Green  River: 
Lock  No.  2 
Lock  No.  2 

Barren  Kiver: 
Lock  No.  I 


Lessee. 


Date. 


Livers  &  Welbom 
James  Gate 

William  Boulton. 


Jan.   1,1892 
Jan.   1,1892 

July  1,1878 


To  expire. 


Jan.    1,  1913 
Jan.    1,  1912 

Jnly    1,  1898 


Collections  for  Green  and  Barren  rivers  for  year  ending  June  30 ,  1894. 


Lessees. 


Livers  Sl  Welborn 

James  Gate 

Brvant&Nall 

G.l).  Henienwfty  . 
William  Boulton.. 


Location. 


Subject. 


Lock  No.  2,  Green  Kiver . 

do 

do 

Lock  No.  3,  Green  River . 
Lock  No.  1,  Barren  River 


Land  aud  water  power. 

do 

do 

do 

do 


Amount 
collcct«d. 


$100 

100 

150 

76 

150 


The  leases  with  Bryant  Sc  Nail  and  G.  I).  Hemenway  are  verbal  ouea^  made  from  ^«ax  \a  ^^^^x. 
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APPROPRIATIONS. 

August  11, 188H,  for  purchase $135,000 

ALLOTMENTS. 

January  4,  1889 $167,112.00 

Julv20,  1889 139,110.00 

July  17,  1890 53,783.47 

July  16,  1891 77,807.26 

July  15,  1892 4^264.26 

July  15,  1893 49,730.88 

Total 533,807.87 

Detailed  statement  of  expeneea  incurred  in  preserving  and  maintaining  navigation  on  iUf 
portion  of  the  Green  and  Barren  rivers^  Kentucky,  improved  by  loeke  and  damtf  d«n«f 
tkejiecal  year  ehding  June  SO,  1894. 


Months. 


18Q3. 

July 

Auf^nst 

Se)>t«inber . . 

October 

Kovember  . . 
December. . . 


18M. 


January . 
February 
March . . . 
April.... 
May.... 
June 


Lock  Iso.  1,  Green  Biver. 


Salaries. 


$68.00 
230.00 
177.50 
182.50 
240.00 
188.00 


249.00 

2eo.oo 

210.00 
220.00 
220.00 
184.00 


Total I  2,429.00 


Labor 
and  ma- 
terial. 


$19.00 

35.50 

60.70 

3.75 

103.50 
28.40 


35.50 

47.00 

460.04 

1.70 

4.10 


798. 19 


Current 
and  con- 
tingent' 
expenses. 


$28.52 
10.23 
19.19 
52.62 
24.38 
18.00 


10.23 
28.67 
38.89 
80.30 
15.23 
23.47 


294.73 


Total. 


$115. 52 
275.73 
257.39 
238.87 
867.88 
234.40 


259.23 
819. 17 
296.89 
709.84 
236.93 
2n.  57 


3,521.92 


Lock  No.  2,  Green  Kirer. 


Salaries. 


$68.00 
230.00 
167.00 
137.  .50 
195.00 
148.00 


243.00 
246.67 
210.00 
220.00 
220.00 
184.00 


Labor 
and  ma- 
terial. 


$19.00 

6.62 

712.74 


2,264.17 


6.00 
28L94 


48.40 
14.10 
30.55 
153.19 
84.50 
5L00 


1.367.04 


Current  | 
and  con-  i    q...^ 
tingent  |    ^""^ 
expenses. 


$28.52 
10.33 
18.  SO 
27.25 
24.38 
42.00 


10.23 
15.50 
3&74 
90.00 
7.43 
15.07 


$UiSS 
2tf.t6 
8KS 
ISiTS 


m.% 


aoLO 


4AII 

954117 


268.84      3,90a« 


Months. 


1803. 

July 

AugUHt 

September.. 

October 

November . . 
December... 

1894. 

January  . . . . 
February . . . 

March , 

April 

May , 

June 

Total. 


Lock  No.  3,  Green  River. 

Salaries. 

Labor 

and 

material. 

Current 

and  con* 

tingent 

expenses. 

Total. 

$68.00 

$19.00 

$50.68 

$187.68 

230.00 

4,5.38.45 

10.22 

4, 778. 67 

177.50 

2,3.56.58 

20.84 

2,554.92 

182.50 

980.49 

26.78 

1,189.77 

240.00 

838.30 

15.00 

593.80 

188.00 

663.30 

18.00 

869.30 

249.00 

29.28 

10.22 

288.50 

260.00 

29.50 

23.00 

812.50 

210.00 

36.30 

87.01 

283.31 

220.00 

7.00 

41.97 

268.97 

220.00 

8.10 

7.43 

235.53 

184.00 

10.00 

15.56 

209.56 

2, 429. 00 

9, 016. 30 

276.71 

11,722.01 

Lock  No.  4,  Green  Rirer. 


Salaries. 


$68.00 
230.00 
177.50 
182.50 
240.00 
188.00 


240.00 
260.00 
210.00 
220.00 
220.00 
184.00 


Labor 

and 

material. 


flO.OO 
411. 48 
1.040.68 
1,023.85 
1,657.13 
1,558.36 


Current 
and  con- 
tingent 
expenses. 


Total 


24.00 

8.15 

122.75 

154.98 

60.16 

10.00 


2,420.00     6,087.53. 


8,7«.(« 
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Detailed  etatemeni  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  that 
portion  of  the  Green  and  Barren  rivers,  Kintuckyf  etc.— Oontinned. 


Lock  No.  1,  Barren  River. 

United  States  snag  boat  Wm.  Preston  Dixon. 

Months. 

Salaries. 

Labor 

and 

material. 

Current 
and  con- 
tingent 
expenses. 

Total. 

Salaries, 
and  labor. 

Re- 
pairs. 

Supplies. 

Subsis- 
tence. 

Total. 

1803. 

July 

August 

September  .. 
October 

$68.00 
230.00 
177.50 
182.50 
240.00 
188.00 

240.00 
260.00 
210.00 
220.00 
220,00 
184.00 

$19.00 

$10. 22 
10.22 
46.04 
26.77 
15.00 
18.00 

10.22 
23.06 
37.01 
81.12 
7.43 
15-57 

$07.22 
240.22 
223.54 
200.27 
255.00 
263.80 

260.22 
288.06 
247.01 
310.50 
243.05 
235.07 

$861.50 
854.16 
834.51 
852.83 
667.74 

566.67 
435.00 
485.00 
442.50 
681.68 
1, 827. 60 

1 

$861.50 

1, 590. 17 

834.51 

$15.00 

$438.52  r^82.49 

ITovember... 

15.00 
34.43 

19.67 
15.25 
23.15 
16.82 
188.63 

145.22 
137.71 

180.94 
75.93 

185.30 
294.20 

7.25 
55.45 

1,197.85 
1, 134. 08 

774.58 
561.63 
458.15 

December . . . 

1804. 

JaDoary 

February  . . . 
Hartsh 

57.30 

10.00 
5.00 

^:::::::: 

59.38 
15.62 
35.50 

1   • 

459.33 

70.02  ,  134.70 

1, 075. 03 

■TnnA 

1,827.60 

tfv,  %ev    1 -      1                      -       • 

Total.. 

2.420.00 

201.80 

250.66 

2,881.46 

8,458.60 

827.95     1,048.34 

959.39 

10, 794. 37 

Month. 

United  States  dredge  boat  Lermond. 

Salaries 
and  labor. 

Repairs. 

Supplies. 

Totol. 

Julv 

1893. 

August 

1320.77 
468.86 
385.00 
448.83 
134.60 

145.00 
145.00 
.     145.00 
152.69 
170.50 
378.50 

$320.77 

September 

$81.66 

$22.00 

572.02 

October - 

385.00 

Novomlier 

14.73 
4.99 

48.82 
84.66 

.80 
9.20 

512.88 

December  ..^.. .T ., r -- 

174.14 

January 

1804. 

145.80 

February 

154.20 

Hareh 

836.49 
679.62 

481.40 

Anril 

71.28 
27.76 

903.60 

May : :...... ::...:.:...::...:... 

198.  26 

June - 

378.50 

Total 

2,804.15 

1, 117. 49 

214. 61 

4, 220. 15 

SUMMARY. 
Green  River: 

Lock  No.  1 : $3,521.02 

Lock  No.  2 8,900.06 

Lock  No.  3 11,722.01 

Lock  No.  4 8,763.05 

Barren  River,  Lock  No.  1 2,881.46 

U.  S.  snag  boat  Wm.  Preston  Dixon 10,794.87 

U.  S.  dredgo  boat  Lermond 4,226.16 

Grand  total 45,809.01 


RKPORT  OF  LIEUT.  JAS.  J.   MSYLER,   CORPS  OF  EN6INBBRS. 


Bowling  Green,  Ky.,  June  SO,  1894, 

Major  :  I  have  the  honor  to  sabmit  the  following  report  of  operations  on  Green 
and  Barren  rivers,  Kentucky,  for  the  fiscal  year  ending  Jane  30, 1894.  The  work  on 
these  streams  is  carried  on  under  the  indefinite  appropriation  for  operating  and  care 
of  canals  and  other  works  of  navigation. 
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WORK  DONE. 
LOCK   AND  DAM   NO.    1,    GREEN  RIVER. 

General  work. — Scraped  mnd  from  behind  apper  and  lower  lock  gates;  stopped 
leaks  iu  dam  by  backing  same  with  1,020  cubic  yards  of  hickory-lathe  sawdust. 

LOCK   AND    DAM  NO.   2,    GRKEN   RIVER. 

General  work. — Repaired  luck-keeper's  dwelling ;  dredged  lock  pit  and  entrances  to 
lock ;  repaired  windlass  for  operating  lower  river  lock  gate ;  constructed  6U]>porting 
wall  on  river  side  of  river  wall  of  lock,  and  between  it  and  shore  wall  of  new  lock; 
built  cross  wall  20  feet  long  by  10  feet  wide  at  upper  end  of  old  lock  wall^  and  a 
crib  So  feet  6  inches  long  by  10  feet  wide  25  feet  below  cross  wall.  Both  cross  wall 
and  crib  were  built  to  level  of  12  feet  below  top  of  lock  wall,  and  the  inter\-ening 
space  filled  with  555.5  cubic  yards  of  riprap.  In  order  to  make  way  for  this  support- 
ing wall,  it  was  necessary  to  tear  away  45  linear  feet  of  the  cofferdam  surrounding 
head  of  new  lock,  removing  106  cubic  yards  of  earth  and  timber.  Built  small  coffer- 
dam between  upper  gate  recesses  in  lock  to  relieve  pressure  on  upper  end  of  rirer 
wall,  and  sheathed  with  2-inch  oak  and  fastened  three-fourths-inch  battens  over 
joints,  and  backed  with  sawdust,  weeds,  and  earth;  removed  this  cofferdam  at  end 
of  season's  work  on  new  lock. 

LOCK  AND   DAM  NO.   3,    GRKEN   RIVER. 

Guide  cribs  and  spur  dikes, — The  bank  just  below  the  lock  had  been  cutting  away 
rapidly,  and,  in  order  to  stop  this,  the  guide  crib  below  the  lock  was  extended  and 
a  wing  built  into  the  bank.  Three  short  spur  dikes  were  also  built  to  top  of  banL 
Guide  crib  was  built  up  from  a  height  of  15  feet  t-o  a  height  of  34  feet,  length  300 
feet,  mean  width  13  feet;  length  of  wing  84  feet,  mean  width  13  feet,  li  eight  Is  feet; 
avera/^  length  of  spur  dikes  95  feet,  mean  width  13  feot.  The  spur  dikes  were 
built  in  steps  running  from  the  water  to  top  of  bank.  In  building  up  guide  crib, 
wing,  and  spur  dikes  26,766  linear  feet  of  cnb  timber  were  hoisted,  laid,  and  spiked, 
and  3,354  cubic  yards  of  riprap  stone  were  hoisted  from  barge  and  dumped  in 
same;  hewed  face  to  3,156  linear  feet  of  crib  timber  for  outside  face  of  guide  crib 
and  wing;  dredged  and  removed  400  cubic  yards  of  maferial  in  order  t-o  prepare 
foundations  for  spur  dikes.  This  crib  work  for  protection  of  bank  was  finished  in 
September,  and  since  then  there  has  not  been  any  further  erosion,  and  the  filling  in 
behind  the  guide  crib  is  plainly  noticeable. 

General  work. — Scraped  lock  pit  and  dredged  entrances ;  cleaned  well  which  sup- 
plies water  for  lock-keepers'  dwellings,  the  water  having  become  too  muddy  to  drink; 
papered  one  lock-keeper's  dwelling ;  removed  tools,  scrap  iron,  etc.,  from  old  black- 
smith shop ;  repaired  log  boat. 

LOCK   AND  DAM  NO.   4,   GREEN   RIVER. 

Repairs  to  dam, — Repaired  140  linear  feet  of  upper  slope  of  dam ;  prepared  site  for 
cofferdam,  dredging  and  removing  1,125  cubic  yards  of  material  and  11  crib  tim- 
bers; hewed  face  to  3,546  linear  feet  of  timber;  built  cofferdam;  tore  out  old 
sheathing  and  part  of  dam  proper;  laid  aild  spiked  4,548  linear  feet  of  timber  in 
dam,  and  covered  the  section  with  new  sheathing,  and  laid  comb  stick  on  same; 
tore  out  coffer-dam. 

General  work. — Drew  out  and  dressed  wicket  rods  of  lower  lock  gates;  dredged 
lock  pit  and  entrances ;  hoisted  from  barge  and  stacked  on  bank  2,542  linear  feet 
of  crib  timber;  built  one  new  tool  and  storage  house;  papered  one  lock-keeper's 
dwelling. 

LOCK   AND   DAM   NO.    1,    IIAKRKN    KIVER. 

General  work. — Dredged  lock  pit  and  entrances ;  placed  new  caps  on  upper  lock 
gates. 

UNITED   STATES   DREDGE   LERMOND. 

Lock  No,  2 J  Green  Biver. — Dredged  and  removed  13,650  cubic  yards  of  material  and 
45  old  crib  timbers  and  saw  logs  from  lock  pit  and  upper  and  lower  chutes;  tore  up 
and  removed  2,500  linear  feet  of  old  crib  timber  from  site  for  breakwater,  and  dredged 
and  removed  2,430  cubic  yards  of  material  from  same  place;  dredged  and  threw 
over  for  backing  to  breakwater  950  cubic  yards  of  material  from  end  of  island. 

Lock  Xo.  .9,  Green  liivcr. — Dredged  and  removed  2,555  cubic  yards  of  material  and 
8  saw  logs  from  look  pit  and  upper  and  lower  entrances;  dredged  and  removed  400 
cubic  yards  of  material  to  prepare  foundation  for  spur  dikes. 

J^ovkNo.  4,  Green  River. — Dredged  mid  removed  2,(^  cubic  yards  of  material  and 
4]|^BkEib  timbers  and  &;\ivr  logs  from  lower  entrance  to  lock ;  dredged  and  removed 
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1,125  cubic  yards  of  martini  aail  11  ol<l  crib  timbers  ia  preparing  site  for  cofferdam 
to  inclose  section  of  dam. 

Loek  ,Yo.  1,  Warren  Kirer,— Dredged  Jind  removed  3,500  cnbic  yards  of  material  and 
40  saw  logs  from  upper  and  lower  outrani^es  and  from  look  pit. 

Oenaat irork. — Dredfjcd  04  cubic  yards  of  gravel  from  cliaunel  of  rirer  near  Lock 
No.  4,  Green  River,  and  placed  same  on  barge  for  use  at  I.ock  So.  2,  Greeo  Riverj 
dredged  and  removed  200  cubic  yards  of  material  from  channel  of  river  noar  Jones 
Hole,  700  cubic  jards  of  material  and  15  old  cribtiTubers  from  clinaiiel  of  rivet  near 
No.  1, 1,400  cubic  yards  of  nateriai  from  bar  and  channel  nt  Boat  Island,  3, 025  cubic 
yards  of  Diaterial  -from  bar  and  cbaunel  at  Robinsons  Island,  2.400  cubic  yards  of 
material  from  bar  at  Cow  Ford ;  and  1,845  culiic  yards  of  material  from  bar  atlnwer 
end  of  Underwoods  Island,  all  in  Barren  River;  spent  about  four  day  son  Upper  Ureen 
Rivec  in  dredging  holes  to  determine  character  of  bottom  in  locating  site  for  pro- 

Eoeed  Lock  No.  5;  repaired  boom  aiid  dipper  and  box  fenders  to  spud  slides;  calked 
iwer  deck. 


Removed  1,210  suags,  weighing  2,070  tons,  from  channel  of  river,  and  c- 
36  overhanging  trees,  deadened  on  shore  130  overhanging  trees;  remo' 
barge  wreck  from  channel  iif  Ureeu   River  opposite  Calhoun;   pulled  c 


;  spent  seventeen  days' time 
n  Upper  fircen  Kiver  between  Big  Rudy  Creek  andFlnyds  Landing  in  making  sound- 
ingB  and  liorings,  and  assisting  in  other  work  connected  with  locating  of  lock  site 
for  proposed  I.ock  No.  5;  did  all  neoessary  towing  ou  (ireen  and  Barren  riverajpnt 
anag  boat  on  dr.v  dock  at  Louisville  and  made  extensive  rspairs,  occnpying  thirty 
days'  time;  total  miles  rnn,  4,457. 

OENKBAt   WORK. 

Repaired  2  barges,  2  derrick  boats,  and  2  dump  scows;  made  3  new  spuda  for 
dredge  I.ermond;  made  extensive  repairs  to  II.  S,  snag  boat  Dm.  I'retlon  Diron,  put- 
ting in  nnw  rake  at  stem,  new  false  transom,  increasing  length  of  hull  16  inches, 
mailo  and  put  up  3  new  rndders,  put  hog  chains  in  boat,  removed  main  deck 
forward  and  put  in  new  deck,  calked  main  oottom  of  boat,  raised  cylinder  frames, 
removed  tloctor  and  put  in  2  injectors,  put  new  coat  of  paiut  on  pilot  hi)UHe  and 
on  ontside  work  to  boiler-deck  railing,  put  in  new  fantatl  frames,  put  in  new  deck 
beamsnnder  part  of  forecastle  deck,  and  made  certain  necessary  changes  in  machin- 
ery and  connections,  l>ecaase  of  use  of  injectors  instead  of  doctor. 

Respectfully  submitted. 

Jamrs  J.  Hrylbr, 
iiaj.  D.  \V.  LocKwooD,  F%r>l  Lieut,  of  Enginetrt. 

Corpt  o/Etigineer;  U.  S.  A. 
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List  of  boats  plying  on  Green  and  Barren  rivers,  Kentucky. 


Name. 


EvaiiHville 

H.  D.  MnoHon 

J.C.  Kerr 

Mary  Stewart 

Ed.U.  Wood 

Lela 

T.  C.  Woodward  . . . 
City  of  Chartiers . . . 

Kui»pn© 

Longfellow 

D.  A.  Kisbet 

I.N.Hcmk 

Little  Clyde 

Stoneware 

Eniina  Cooper 

Troubadour 

Little  Tom  Idoss  . . . 

Jolin  T.  Carson 

CO 

Little  Albert 

Eleanor  * 

Ida*  

Isabella 

EnimaErwin 

LouiHe 

lD>;leside 

Orphan  Girl 

ITucIe  Buck 

Mattie 

Wm.  Preston  Dixon 


Character. 


Length.    Breadth. 


PasHenger 

.'.'.'.'.. do  .'.'.'.'.'.'. 

do 

do    

do 

do 

Tow  boat 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

TaglM>at 

.'.'.'.'..do'..'.'..'.'. 

do 

do 

do 

do  ...•. 

U.  S.  snag  boat 


Feet. 
121 
121 
120 
100 

80 

70 

65 

120.7 
113 
112 
1U5 
109 
100 
100 

95 

83.4 

90 

85 

81.  e 

64.5 

00 

60 

95 

79 

73 

81 

80 

67 

56 
124.9 


Feet. 
30 
22 
21 

91.6 
12 
18 
9 

20.1 
20 
19.6 
20 
19.4 
20 
17 
25 
18 
22 
18.8 
15.7 
19.9 
16 


Depth.  Tsuiifk 


Feet. 
5 
4 

3.7 
3.6 
4 
3 
4 

2.9 
3.5 
4.3 
3.6 
3 

3.6 
8 

3.5 
3 
3 
8 

2L7 
2.9 
2.8 


14 

3 

22 

4.8 

15 

4.4 

16.5 

3.8 

14 

4 

15 

4 

18 

4 

8.1 

3.8 

32 

5 

1 

IKS 
148.81 
12LIS 

n.11 

3S.ff7 

eiff 

33.51 

lUd 
M.31 
•3.9 
6Lff 
55:9b 
SIS 
All 

nm 

MX 

€M 

an 

14.H 

a 
m.% 

4LH 

n 

31 

31 3( 
US 
W 


*  Also  run  on  Upper  Green  River. 

Report  of  lockages  on  Green  and  Barren  rivers,  Kentucky,  for  fiscal  year  ending  JunsSO, 

1894. 


Locki). 


Green  River: 

No.l 

No.  2 

No.  3 

No.  4 

Barreu  River: 

No.l 

Total... 


• 

• 

•9 

1 

^ 

fl 

8 

1 

1 

9 

9 

• 

^ 

>» 

a 

& 

349 

16 

243 

122 

352 

13 

355 

10 

362 

3 

1,661 

164 

Going  np. 


i 
I 


GO 


414 
239 
311 
297 

270 


1,531 


4 

a 

4 

1 


210 
173 
236 
195 

174 


968 


I 

8 
% 


104 

4 

108 

58 

19 


Croing  down. 


418 
238 
300 
295 

264 


293 


1.515 


9 

I 


a 


23!t 
160 
233 
196 

173 


602 
413 
304 
117 

22 


989 


1,458 


72 

5 

119 

57 

23 


276 


S3 

-5 


o 
H 


2,047 
1,233 
1.611 
1.215 

945 


7,060 


I 


3d 

a 


0 

H 


3,» 

Lsn 

915 


9,3lt 


NoTB.~Nayigation  through  the  five  locka  was  suspended  for  high  water  onlj,  exc«pt  In  the  «■•• 
of  Lock  No.  2,  Green  River,  which  was  closed  one  hundred  and  four  daya  daring  the progretsof  work 
on  the  new  lock,  it  being  considered  unsafe  to  leave  it  open  then. 


HH5. 
IMPROVEMENT  OP  ROUGH  RIVER,  KENTUCKY. 

Rough  River  is  a  tributary  of  Green  River,  emptying  into  it  at  a  point 
71  miles  from  its  mout\i  siiid  %  \ft\\^;s^  ^b^v^  Lock  No.  2,  at  Ramsey. 

Shortly  after  the  Nvat  vi  cotk^^w^  \s\mW  ^Xlwsi^^st  "^w^^Xjsv^i^V^^L^vrith 
dam  and  abutment,  atooxsA,  ^  m\\^  ^^tsl  \Xi^  mwiSa.  ^l  >^^  ^c*«^>«^ 
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steamboats  from  110  to  125  feet  long  ran  up  the  river  as  far  as  Hart- 
ford, until  the  Green  and  Barren  river  improvements  were  Iea8e<l  to 
the  Green  and  Barren  River  Navigation  Company  by  the  State  of  Ken- 
tacky.  It  is  claimed  that  the  excessive  tolls  charged  by  the  naviga- 
tion company  effectually  killed  the  commerce  of  Rough  River,  and  the 
lock  and  dam  were  abandoned.  The  dam  was  only  90  feet  long,  and 
shortly  afterwards  the  river  cut  around  the  abutment.  Eventually  the 
dam  was  torn  out,  so  that  now  nothing  but  the  ruins  of  the  old  lock 
remain. 

The  river  was  much  obstructed  at  the  time  work  on  it  was  commenced, 
and  being  narrow  and  very  crooked  some  of  the  bends  were  almost 
filled  with  snags,  sunken  timber,  and  logs,  while  overhanging  trees  on 
the  banks  constituted  a  still  further  obstruction  to  steamboats. 

The  project  for  this  improvement  was  approved  October  27, 1890,  and 
provides  as  follows:  First,  to  definitely  locate  the  site  of  the  lock  pro- 
posed and  purchase  or  have  condemned  the  land  needed  about  the  lock 
and  abutment.  Second,  clear  the  river  of  obstructions,  to  wit,  over- 
hanging trees  on  the  banks,  and  snags,  logs,  and  stumps  in  the  bed  of 
the  river.  The  estimate  for  this  was  $300  per  mile,  or  $9,000  for  the  30 
miles  between  the  mouth  of  the  river  and  Hartford. 

The  preliminary  work  of  clearing  out  the  stream  is  about  completed. 
In  this  work  over  31,000  trees  on  the  banks  have  been  deadened,  5,000 
tree  tops,  etc.,  cut  up,  5,637  snags  taken  out  of  the  bed  of  the  river,  and 
839  leaning  trees  cut  down  and  cut  up.  The  timber  deadened  was  that 
which  by  falling  into  the  river  would  create  obstructions,  and  it  will  be 
necessary,  before  the  dam  is  built,  to  cut  down  all  trees  that  would  be 
in  the  river  when  the  pool  is  full. 

The  titles  to  land  on  lock  and  abutment  sides  have  been  obtained, 
the  plans,  etc.,  of  lock  and  dam  approved,  and  on  February  23, 1893, 
bids  were  received  and  opened  for  stone  to  commence  the  construction 
of  the  lock.  Owing  to  the  small  amount  of  money  available,  the  con- 
dition of  navigation  at  Lock  No.  2,  Green  River,  and  to  other  causes, 
the  bids  received  were  too  high  and  were  rejected,  and  the  work  of 
construction  left  to  await  further  appropriation. 

This  work  can  be  practically  completed  in  one  working  season,  and 
it  will  be  much  more  economical  to  defer  commencing  the  work,  at  least 
until  sufficient  money  has  been  appropriated  to  complete  the  lock,  than 
to  expend  the  small  amounts  that  have  been  already  appropriated  and 
continue  this  course  with  small  sums,  as  by  this  method  of  procedure 
the  percentage  of  cost  of  preparation  will  be  much  inoreased. 

APPROPRIATIONS. 

September  19,  1890 r25,000 

July  13,  1892 15,000 

Total 40,000 


i\ 


Money  statement. 


July  1    1893,  balance  unexpended $32,980.02 

Jane  30,  1894,  amount  expended  during  fiscal  year 470. 30 

July  1,  1894,  balance  unexpended 32,509.72 

{Amount  ^estimated)  required  for  completion  of  existing  project 65, 556. 05 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  65, 556. 06 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  uud 
harbor  acts  of  1866  and  1867  luid  of  sundry  civil  act  of  March  3,  1893. 
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Commercial  statiatics  of  Bough  River,  Kentucky,  for  fiscal  year  ending  June  SO,  1894. 


Articles. 

1891. 

1892. 

1883. 

18M. 

Logs 

Lunibor 

Tont. 

89. 161 

9.000 

Tana. 

T^nt. 

Ibiu. 

Timber  locra.  etc -- - 

50.000 

75.066 

64.101 

Total 

98,000 

50.000 

75,000 

64  Ml 

1 

List  of  boats  plying  on  Rough  River,  Kentucky. 


Name  of  boat. 


Togboat.. 
Towboat.. 
Lela Passenger 


Uncle  Buck 
Stoneware  . 


Character. 


Length. 

Breadth. 

Depth. 

Feet. 
67 

100 
70 

Feet. 

18 
17 
18 

Fmt, 

4 
3 
3 

ToBDag«. 


H  H  6. 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

The  Kentucky  River  is  a  tributary  of  the  Ohio,  and  empties  into  it  at 
Carrollton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Loaifi- 
ville,  Ky. 

The  present  project  for  the  improvement  of  the  river  was  adopted  in 
1879,  the  object  being  to  repair  the  five  locks  and  dams  bailtby  the 
State  of  Kentucky,  and  extend  slaok-water  navigation  for  a  draft  of  6 
feet,  by  the  construction  of  additional  locks  and  dams,  to  Beattyville, 
a  distance  of  261  miles  from  the  mouth  of  tlie  river. 

In  pursuance  of  the  foregoing,  Lock  Nor  6 — 15  miles  above  Lock  5o. 
5,  the  upper  lock  built  by  the  State  of  Kentucky — has  been  completed, 
carrying  6  feet  of  slack  water  to  High  bridge. 

During  the  past  year  the  guide  cribs  at  No.  6  have  been  completed, 
the  grading  and  paving  in  rear  of  lock  finished,  and  two  lock-keepers^ 
dwellings  well  advanced  toward  completion.  A  new  towboat,  to  take 
the  place  of  the  snag  boat  Kentucky^  has  been  built  and  has  been 
in  service  most  of  the  year.  The  condition  of  afiaira  at  Beattyville 
remains  about  the  same  as  reported  last  year. 

LOCK  NO.   7. 

The  location  of  this  lock  is  a  short  distance  below  High  bridge.  The 
site  has  been  approved,  and  a  careful  survey  made  of  the  locality,  with 
borings  to  rock  extending  across  the  river.  There  has  been  some  dif- 
ficulty in  obtaining  title  to  the  land  needed  on  the  lock  side  of  the 
stream  owing  to  the  exorbitant  price  asked  by  the  owners  of  the  land, 
and  the  whole  matter  is  now  in  the  hands  of  the  U.  S.  attorney.  Plans, 
etc.,  for  the  lock  are  now  in  course  of  preparation. 

For  details  of  work  done  during  the  past  fiscal  year  attention  is 
respectfully  invited  to  the  report  of  Lieut.  H.  E.  Waterman,  Corps  of 
Engineers,  api)ended  hereto. 
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APPROPRIATIONS. 

July  13, 1892 $150,000 


March  3, 1879 $100,000 

June  14, 1880 100,000 

March  3, 1881 125,000 

Augusts,  1882 225,000 

July  5,1884 250,000 

Auj^stS,  1886 187,500 

August  11,1888 180,000 

September  19, 1890 180, 000 


Total 1,497,500 

Received  from  Taber  &  Cogar, 
October,  1888 500 


1, 498, 000 


Money  statmient. 


July  1, 1893,  balance  unexpended $106, 397. 67 

June  30, 1894,  amount  expended  during  fiscal  year 39, 519. 45 

July  1, 1894,  balance  unexpended 66,878.22 

July  1, 1894,  outstanding  liabilities 1,370.66 

July  1, 1894,  balance  available 65,  .507. 56 


{Amount  (estimated)  required  for  completion  of  existing  project 1, 524, 000. 00 
AiDount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896. 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  contract  for  improving  Keniuclcy  River ,  Kentucky,  in  force  during  the  fiscal 

year  ending  June  30,  1894, 


Contractor.        I    Natnre  of  contra^st.  Date.  To  expire.  KeuiarkH. 


Cbaa.  Barnes Construction  of  boat. .  I  Kov.    9, 1802 


Mar.    1, 1893    Extendetl  to  Aug.  1, 1893. 


Note. — For  list  of  boats  plyiuff  the  Kentucky  River,  and  for  commercial  statistics 
for  Kentucky  River,  see*  report  lor  operating  and  care  of  canals,  etc.,  as  applied  to 
Kentucky  River. 


kkport  of  first  lieut.  h.  e.  waterman,  corps  of  bnginrers. 

United  Statks  Engineer  Office, 

Frankfort,  Ky.,  June  SO,  1894, 

Major:  The  past  year  has  been  employed  In  completing  the  upper  and  lower 
guide  cribs,  gradir  -lock  grounds,  and  constructing  two  new  lock-keepers^  dwell- 
ings at  Lock  No.  6,    Lis  work  will  probably  be  about  finished  in  another  month. 

Surveys  and  examinations  made  at  Cow  Shoal,  near  the  Cincinnati  Southern 
Railway,  Hi^h  Bridge,  Ky.,  resulted  in  the  adoption  of  this  site  for  the  new  Lock 
No.  7.  No  difficulty  was  experienced  in  obtaining  the  iiroperty  iiee<led  for  the  abut- 
ment from  the  United  Society  of  Shakers  of  Pleasant  Hill,  Ky.,  but  the  10.232  acres 
needed  for  the  lock  could  not  bo  purchased  at  a  reasonable  price,  and  is  now  in  the 
courts  for  condemnTition. 

Last  summer  the  old  snag  boat  Kentucky,  which  was  almoftt  entirely  worn  out, 
was  replaced  by  the  new  steamer  Gen,  O,  M,  Poe,  which  has  proven  of  great  benefit 
to  the  service. 

The  following  is  a  detailed  statement  of  the  work  for  the  past  year : 

LOCK  NO.  6. 

LmDer  river  guide  crib. — This  crib  is  75  feet  long,  18  feet  wide  at  upper  base  end,  12 
feet  2  inches  wide  at  lower  base  end,  12  feet  6  inches  wide  on  top  at  upper  end,  6 
feet  8  inches  wide  on  top  at  lower  end,  and  40  feet  deep.    Two  holes,  1^  by  18  incb*** 
were  drilled  in  lower  end  of  river  wall  and  a  piece  of  timber  10  by  10  inches  V' 
feet  bolted  on  to  brace  middle  range  sticks  and  keep  the  crib  perpendicular. 


1^ 
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hundred  and  thirty  pieces  of  timber,  11,985  linear  feet  or  86,246  feet  B.  M.,  were  nsed 
in  the  construction  of  the  crib  and  2,909  spikes,  1,274  cubic  yards  of  riprap,  for 
ballast,  were  placed  in  the  crib;  Twelve  pieces  of  oak,  6  by  12  inches  by  16  feet, 
and  3  pieces,  6  by  22  inches  by  24  feet,  were  spiked  on  crib  as  decking.  Three  cheek 
posts,  10  by  10  inches  by  8  feet,  and  1  signal  post,  10  by  10  inches  by  12  feet,  were 
iput  in  place. 

Upper  river  guide  crib. — This  crib  is  60  feet  long,  18  feet  wide  at  lower  base  end,  12 
feet  wide  at  upper  base  end,  12  feet  wide  on  top  at  lower  end,  8  feet  wide  on  top  it 
the  upper  end,  and  is  23  feet  1  inch  deep.  Five  holes,  each  1^  by  14  inches,  were 
drilled  in  the  upper  end  of  river  wall,  and  a  piece  of  timber  10  by  10  inches  by  13 
feet  was  bolted  on  to  brace  the  middle  range  sticks  and  keep  the  crib  perpendicidir. 
Four  hundred  and  six  pieces  of  timber,  7,737  linear  feet  or  55,414  feet  B.  M.,  and  1,648 
spikes  were  used  in  the  construction  of  the  crib.  Twenty  pieces  of  timber,  5  by  12 
inches  by  20  feet,  were  spiked  on  top  for  decking.  Three  check  posts,  each  10  by  10 
inches  by  8  feet,  and  1  signal-light  post,  10  by  10  inches  by  10  feet,  were  put  in  plaoe. 
Seven  hundred  and  nineteen  cubic  yards  of  riprap  were  placed  in  crib  as  ballMt. 

Lmver  land  guide  crih, — The  greater  portion  of  this  crib  was  put  in  during  the  fitesl 
year  ending  June  30,  1893.  The  main  body  of  the  crib  is  155  feet  long  and  10  fett 
wide  at  the  top,  with  a  return  win^  at  lower  end  extending  into  the  bank  85  feet 
Four  holes,  li  oy  18  inches,  were  drilled  in  lower  end  of  land-lock  w^,  and  apieoo 
of  timber,  10  by  10  inches  by  8  feet,  bolted  on  to  brace  the  middle  range  sticks  ud 
keep  the  crib  perpendicular.  Three  hundred  and  sixty-eight  pieces  of  timber,  6,1BD 
linear  feet  or  45,149  feet  B.  M.,  and  1,578  spikes  were  used  in  finishing  the  erib. 
Eight  check  posts,  each  10  by  10  inches  b  v  8  feet,  were  put  in  place,  and  34  pieces  of 
sheeting,  6  bjr  12  inches  by  16  feet,  spiked  on  top  for  aecking.  Nine  hnnc&ed  and 
fifty-two  cubic  yards  of  riprap  were  placed  in  crib  as  ballast. 

Grading  and  finishing  grounds. — Five  hundred  and  thirty-eight  cnbic  yaids  of 
material  were  stripped  and  quarried,  which  was  utili2ed  as  foUows,  viz,  319  cubic 
yards  of  earth  for  grading  grounds;  95  cubic  yards  of  ballast  for  guide  cribs;  134 
cubic  yards  of  stone  for  house  foundation  and  paving.  Hauled  ana  wheeled  5,365 
cubic  yards  of  material  in  grading  and  finishing  grounds. 

Steps  behind  land  wall. — These  steps  lead  from  the  center  of  the  land  wall  direeUy 
up  the  slope  to  the  lock-house  grounds  proper.  They  were  mostly  completed  Ust 
year.  The  steps  were  finished  by  cutting  and  setting  7  steps,  each  3  feet  10  inches 
by  6  feet.  One  hundred  and  twenty-four  and  one-half  feet  of  curbing  were  cut  tod 
laid  for  the  steps. 

Stone  work, — Cut  and  laid  485  feet  of  coping  1  by  6  feet  on  filter  of  cistern.  Cat 
and  laid  485  feet  of  curbing  for  walks  on  lock-house  grounds. 

Lock-keepers*  dwellings. — l^inished  foundation  for  upper  dwelling  by  cutting  and 
laying  6  cubic  yards  of  pitch  fac^  stone  and  2  cubio  ^afds  of  rubble  masonry  in 
chimney  bases.  Laid  9  cubic  yards  of  rubble  masonry  in  walls  and  chimney  basei 
of  lower  dwelling  and  cut  and  laid  15  cnbic  yards  of  pitch  face  stone  in  walls;  also 
built  a  house  15  by  16  feet  and  8  feet  high,  of  stone,  for  outside  cellar  for  lower 
dwelling,  and  laid  19  cubic  yards  of  rubble  masonry,  and  put  shingle  roof  on  same. 
All  the  outside  woodwork,  roofs,  chimneys,  and  tin  work  have  been  completed,  and 
both  houses  are  ready  for  the  plasterer. 

General  work. — Twenty -six  cubic  yards  of  cut  stone  were  stored  in  yard ;  1,744  linear 
feet  of  railroad  track  were  taken  up  and  stored ;  a  drain  w<m  built  behind  lock  hoose 
next  to  the  cliff,  346  feet  long  by  1^  feet  deep  and  1^  feet  wide,  with  a  dry  wall  on 
one  side  of  it,  containing  29  cubic  yards  of  stone;  raised  and  lowered  5  derricks; 
680  linear  feet  of  railroad  track  were  put  down;  derrick  and  horse  powers  wen 
painted ;  a  cabin  was  built  on  quarter  boat,  and  the  Grovemment  property  at  tiie  \o(k 
was  stored  and  cared  for. 

BEATTYVILLE  DAM. 

No  operations  undertaken  except  care  and  preservation  of  Gtovemment  property. 

ROCK   SHOAL  QUARRY. 

No  operations  undertaken  except  the  care  and  preservation  of  Government  property. 

UNITED   STATES   SNAG   BOAT  KENTUCKY. 

The  United  States  snag  boat  Kentucky  was  in  commission  56  days,  firom  October  31 
to  December  16,  assisting  in  making  survey  of  the  proposed  site  for  Lock  andDia 
No.  7,  and  acted  as  tender  for  the  dredge  Ward  at  Cow  Shoal. 

UNITED  STATES  DREDGE  WARD. 

The  United  States  dredge  Ward  was  towed  to  the  proposed  site  for  Lock  No.  7, 
dug  a  trench,  30  feet  from  shore,  500  feet  long,  down  to  solid  rook;  dredged holflsii 
the  river,  on  the  line  oC  \»\i«  'oto'^Q%«^  ^<msv,  -fot  rock  borings;  assisted  in  making sv- 
yey  of  the  pxopoaed.  Bite,  viA  iskadsmf^  vya\i.^AXi3^\A  \^v:^\sl^^  xirer. 
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UNITED   STATES   DREDGE   WILUE. 

The  United  States  dredge  Willie  dredged  190  onbio  yards  of  material  for  fonnda- 
tion  of  lower  river  crib  at  Look  No.  6  and  70  cubic  yards  for  the  upper  river  crib ; 
assisted  in  sinking  the  upper  crib ;  repaired  machinery  and  oared  for  the  boat  and 
Governmenc  property. 

UNITED   STATES   DERRICK   BOAT. 

The  United  States  derrick  boat  was  towed  to  Liock  No.  6  and  assisted  in  handling 
timbers  for  the  upper  and  lower  river  guide  cribs,  and  for  the  lower  land  crib. 
Respectfully  submitted. 

H.  E.  Waterman, 
First  Lieut,  of  Enjfineera, 
Maj.  D.  W.  Lock  WOOD, 

Corps  of  Engineers,  U.  S,  A, 


H  H  7, 


OPERATING  AND  KEEPING  IN   REPAIR  THE   SIX  LOCKS   AND  DAMS  ON 

KENTUCKY  RIVER,  KENTUCKY. 

• 

The  United  States  acquired  possession  of  these  locks  and  dams  in 
1880,  at  which  date  they  were  in  a  more  or  less  crippled  condition,  the 
timber  of  the  dams  being  badly  decayed  and  the  lock  gates  and  operat- 
ing machinery  in  such  a  state  as  to  need  absolute  removal  or  extensive 
repairs. 

Some  of  the  dams  have  been  entirely  rebuilt,  the  others  nearly  so. 
Guide  walls  above  and  below  the  locks  have  been  constructed^  and  the 
banks  about  the  locks  and  abutments  protected  by  timber  cribbing  to 
prevent  erosion. 

New  lock-keepers'  houses  have  been  built,  the  areas  in  rear  of  land 
walls  graded  and  paved,  and  the  grounds  graded,  sown  with  grass  seed, 
and  fenced. 

With  the  completion  of  Lock  and  Dam  No.  6,  slack- water  navigation 
was  extended  to  High  Bridge,  which  is  121  miles  above  the  mouth  of 
the  Kentucky. 

During  the  past  fiscal  year  general  repairs  have  been  made  to  the 
dams,  such  as  replacing  sheeting  torn  off  by  drift  and  placing  backing 
behind  the  upper  breasts  to  stop  leaks,  etc.  Two  years  ago  the  dam  at 
No.  1  leaked  so  badly  that  it  was  impossible  to  keep  the  pool  up  during 
low  water;  a  part  of  the  leak  was  about  the  old  abutment  that  had 
been  cut  out  in  1880,  and  a  part  through  the  upper  breast  of  the  dam; 
the  trouble  at  the  abutment  was  stopped,  or  nearly  stopped,  by  piling 
in  riprap,  and  last  season  the  pool  kept  up  very  well.  No.  5  dam  also 
leaked  badly,  but  this  was  remedied  by  putting  in  additional  backing. 
At  No.  3  it  was  proposed  to  tear  out  the  old  timber  mud  sill  above  the 
stone  lift  wall  and  replace  it  with  stone.  High  water  prevented  the 
completion  of  this  work  last  fall,  but  it  is  proposed  to  finish  it  as  soon 
as  the  water  gets  low  enough  to  work  to  advantage.  It  is  more  than 
probable  that  within  a  few  years  this  will  have  to  be  done  at  all  the  old 
locks.  The  trouble  with  the  dam  at  No.  6  has  been  remedied  by 
extending  the  lower  st'Cp. 

For  detEiils  of  work  done  during  the  past  year,  attention  is  respect- 
fully invited  to  the  report  of  Lieut.  H.  B.  Waterman,  Corps  of  Engineers, 
appended  hereto. 
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Kentucky  RivtTf  Kentuoky,  leases  for  year  ending  June  SO,  1894, 


Location. 

Lessee. 

Dated. 

Erpirei. 

Lock  No.  4 

Kentaoky  River  Mills 

July  10,  Ig78 

Julv  10  1977 

This  lease  was  made  by  the  Commonwealth  of  Kentucky. 

Colhi'tions  for  Kentucky  River,  Kentucky,  for  year  ending  June  SO,  1894, 


Leasee. 

^»^J*«*-                                   '  collected. 

Kentucky  River  Mills 

Land  and  water  ijo wer ...... ............ 

%\M 

ALLOTMENTS. 


1885 $15,000.00 

188t> 24,000.00 

1887 85,133.60 

1888 82,308.54 

1889 82,478.50 

1890 72,394.80 


1891 $28,889.07 

1892 48,83dffi 

1893 40,505.62 


Total 429,5»4.«l 


Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  oftkti 
portion  of  the  Kentucky  River,  Kentucky,  improved  hy  locks  and  dams,  during  the  jUcol 
year  ending  June  SO^  1894, 


Mouths. 


1893. 

July 

August 

Septembi«r . . 

Octolier 

November  . . 
December... 

1894. 

Juiuary  — 
February . . . 

March 

April 

May 

June 

Total. 


Lock  No.  1. 


Lock  No.  2. 


Salaries. 

Labor 

and 

material. 

Current 
and  con- 
tingent 
expenses. 

164.99 

$2L84 
3.32 
6.04 
4.08 
6.83 
8.96 

13.52 
28.83 

2.81 
17.39 

L16 

192.50 

•«••••••■• 

204. 16 
172.50 
234.17 
226.66 

187. 49 
224.17 
206. 67 

$19. 75 
37.00. 

140.13 
30.00 

83.37 
72.24 

192.  49 
192.50 
156.  67 

30.00 
9.21 

2,  254. 97 

42L70 

114. 78 

Total.      Salaries. 


$83.83 
195.82 
229.95 
213.68 
38L13 
265.62 


284.38 
325.24 
209.48 
239.88 
202.87 
150.67 


$65.01 
192.50 
179.16 
197.50 
234.17 
226.06 


212.49 
224.17 
206.67 
192.49 
192.50 
156.67 


2, 791. 45     2, 279. 99 


Labor 

and 

material. 


Current 
and  con- 
tin  gf^nt 
expenses. 


$237.10 
90.89 


517.39 


266.83 
1,112.88 
154.35 
161. 15 
472.73 
208.87 


$4.80 
3.00 
4.88 
2.40 
5l40 
LOO 


2.40 
19.54 

2.00 
10.59 

2.40 


3,23L19 


58.39 


Total. 


$60.91 
19S.SI 
421.12 
S».7» 
238.57 
745.06 


4SL7S 

1,356.31 

36X02 

36S.54 
5.56SL57 


Mouths. 


1893. 


July 

August  — 
September. 

October 

November  . 
December. . 


1894. 


January . 
February 
March .  .*. 

April 

May 

June 


Lock  Ko.  3. 


Salaries. 


$64.99 
192.50 
179. 17 
197.50 
234.16 
228.67 


212.50 
224.16 
206.67 
192.50 
192.60 
156.66 


Labor 

and 

material. 


$78. 19 

22.06 

1,331.50 

1,  S62. 75 


607.67 
1,130.78 
158.  34 
161.  IG 
522.  59 


Total 


Current 
and  con- 
tingent 
expenses 


$4.80 
3.00 

12.00 
4.20 

23.52 


6.49 
26.27 

LOO 
10.50 

2.40 


Total. 


$69.79 
195.50 
269.36 
223.76 
1, 589. 18 
1,  789. 42 


826.56 
1,  38L  21 
366.01 
364.25 
717. 49 
156.66 


•i,2.i^.%a  \  t>,vi\.^\  \     ^.Yi  '\  1  ,wa 
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Lock  No.  4. 


Salaries. 


$65.00 
192.50 
179. 17 
175.00 

2n.e6 

226.67 


212.50 
224.16 
206.67 
192.50 
192.50 
156.66 


and      '  *^*  *^"' 
material.!   *ii»«»»t 
expenses. 


$28.50 

27.03 

98.30 

245.96 

523.04 


217.99 
1, 107. 58 
313. 89 
162. 6G 
517. 24 
3L50 


$5.80 
3.00 
4.86 
4.70 
5.40 


2.40 
U.73 

LOO 
10.60 

2.40 


Total. 


,2,234.99     3,273.09 


6L89 


$70.M 
234.01 
211 01 
278.W 
4C103 
74t.n 


43S.9 

1,343.47 

521.50 
9S3.7f 

TliU 


5.50a57 
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Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  of  that 

portion  of  the  Kentucky  River,  Kentucky,  efc. — Continued. 


MontbB. 


Lock.  Ko.  6. 


Salaries. 


1893. 

July 

Angnst 

September. . 

October 

Kovember . . 
December  . . 

1804. 

January  — 
February . . . 

March 

April 

May 

June 

Total . 


M5.00 
192.50 
204.17 
172.50 
234.17 
226.67 


212. 51 
224. 17 
206. 6G 
192.51 
192.  50 
156.67 


2, 280. 03 


Labor 

and 

material. 


$24.00 
25.60 

328  30 

1, 175. 56 

12.00 


24.37 

40.31 

1.00 


«0 


10.  < 
6.75 


1,648.00 


Current 
and  con- 
tingent 
ezx>en8e8. 


$4.80 
3.00 
9.66 

13.60 
4.80 


2.40 
11.34 


10.60 
4.80 


64.90 


Total. 


$60.80 
219.  50 
239.43 
514. 30 
1,414.53 
238.67 


239.  28 
275.82 
207.66 
203.11 
207.50 
163.42 


Lock  Ko.  6. 


Salaries. 


$65.01 
102.50 
164.17 
127.50 
169.17 
176.67 


162.51 
174. 17 
156.66 
142. 51 
142.50 
106.67 


3, 903. 02 


1,780.04 


Labor 

and 

material. 


$1, 413. 24 

5, 826. 17 

049.17 


6.47 
24.19 

4.65 
37.44 


8, 261. 33 


Current 
and  con- 
tingent 
expenses. 


$4.80 
7.60 
4.86 
0.49 
5.40 
L88 


2.40 
40.57 

1.00 
20.95 
60.00 


158.95 


Total. 


$69.81 

200.10 

1,582.27 

5, 963. 16 

1, 123. 74 

178.55 


164.91 
22L21 
181.85 
168.11 
239.94 
106. 67 


10. 200. 82 


Mouths. 


United  States  suag  boat  Kentucky. 


Saiarioft 
and  labor. 


1893. 

July 

August 

September  ., 

October 

Kovember. . 
December . . 


Re- 
pairs. 


Sup- 
plies. 


Total. 


United  States  steamer  Gen.  O.  M.  Poe. 


Salaries       Re- 
and  labor,    pairs. 


Supplies. 


Subsist- 
ence. 


Total. 


$037. 40 

315.60 

45.00 

115. 17 


$22.67 


ieL80 


$037.40 

338.27 

45.00 

306.07 


1804. 


January.. 
February 
March.... 

April 

May 

June 


Total. 


21.00 
45.00 
45.00 
45.00 
15.00 
18.00 


$2.00 


64.01 


23.00 
100.01 
45.00 
45.00 
15.00 
18.00 


$610.80 
023.00 

on.  26 

734.16 


736.55 
434.30 
427.00 
438. 33 
703.65 
718.34 


$82.70 


130.77 

.83 

40.31 

138.78 

136. 10 


$76.54 

1,095.80 

03.76 


330. 54 
335.36 
67.87 
32.02 
123.03 
111.56 


$203.37 

18L  14 

8.51 

73.47 
.  44.25 

&'1.61 


$610.80 

000.54 

2. 007. 15 

880.62 


1.360.46 
1, 000. 57 
504.21 
684.18 
1. 000. 71 
1, 031. 61 


1. 602. 17 


2.00 


279. 38 


1. 883. 55 


6, 646. 48 


.538.40 


2,  236. 57 


686.35 


10, 107. 


Months. 


1803. 

July 

August 

September . . 

October 

Kovember . . 
December... 


United  States  dredge  Willie. 


Salaries 
and  labor, 


Repairs. 


Supplies. 


Total. 


United  States  dre<lge  Ward. 


Salaries 
and  labor. 


Repairs. 


Supplies. 


Total. 


1804. 


January  . 
February 
March . . . 

April 

May 

June 


$412. 50 
300.00 
466.50 
330.00 
300.00 


300.50 
62.00 
60.00 
50.00 
60.00 
05.00 


$24.54 


45.15 


$151. 79 


6.80 
20.30 


142.22 


$412.50 
414.64 
466.60 
384.15 
641.79 


309.30 
01.30 

192.22 
60.00 
50.00 
95.00 


$175. 00 


$175. 00 


69.50 
6.33 


141.33 

83.00 

95.00 

95.00 

135.00 

271.00 


$40. 02 
124. 72 


142. 23 
173.07 


$18.00 


109.52 
131.05 


14L83 
101.00 
237.23 
268.07 
135.00 
271.00 


ToUl 2,605.50 


294.01 


107.79 


3,007.30 


1,07L16 


480.04 


18.00 


1,669.20 


ENG  94- 
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Detailed  etaiement  of  expenses  incurred  in  preserving  and  maintaining  navigation  of  Aal 
portion  of  the  Kentnckg  River,  Kentucky ,  etc, — Continued. 


MonthD. 


July 

AugUHt 

September 

October 

November 
l>ecember.. 


1893. 


United  States  derrick  boat. 


Salaries 
and  labor. 


Material.  I    Total 


$13.50 


I       $13.50 


January . 
February 
March  . . . 
April.... 

May 

Jnue 


18M. 


52.50 


40.00 


$18.50 


7.50 


mso 

51  SO 


40.00 

7.  SO 


22.00 


21« 


Total. 


128.00 


26.00  ISitt 


SUMMARY. 
Kentucky  Biver: 

Lock  No.  I $2.791.4S 

Lock  No. 2 5.5a.57 

Lock  No.  3 7,»49.10 

Lock  No.  4 5,5«.57 

Lo<kNa5 3,88118 

Lock  No.  8 10.200.38 

United  States  sna^  boat  Kentucky 1, 883. 55 

United  States  steamer  Gen.  O.  M.  PO0 10,1U7.» 

Unitw<l  States  dredge  WiUie. 3.0OT.30 

Unit4Ml  States  dredge  Ward , 1,561.9 

United  States  derrick  boat IM.OO 

Grand  total .' 53,788.06 


L 


report  of  first  libut.  h.  b.  waterman,  corps  of  rngixerr8. 

United  States  Engineer  OfficXi 

Frankfort,  Ky,,  June  SO,  1894, 

Major  :  I  have  the  honor  to  enbiuit  the  following  report  on  the  operating  and 
care  of  canals,  and  the  maintaining  and  preserving  of  naWgation  on  the  Kentnekj 
Kiver  for  the  fiscal  year  ending  June  30,  1894 : 

Daring  the  past  year  the  channel  span  of  the  Loaisville  and  Nashville  Railroad 
bridge  at  Frankfort,  Ky.,  has  been  raised  5.54  feet,  as  directed  by  the  honorabk 
Secretary  of  War.  A  new  city  and  county  bridge  has  also  been  bnilt  in  place  of 
the  old  one  at  Frankfort.  This  bridge  is  a  single^span  bridge  and  is  nearly  a  fool 
higher  than  the  railroad  bridge.  It  has  not  yet  been  accepted,  however,  as  the  old 
bridge  piers  have  not  been  removed  as  required.  There  is  a  clearance  under  all 
bridges  on  the  river  of  at  least  43.6  feet. 

The  work  at  the  various  locks  and  dams,  proposed  under  last  year's  project,  has 
not  been  entirely  completed  on  account  of  high  watar  and  other  delays,  and  a  con- 
siderable amount  will  lapse  over  into  the  coming  year.  One  principal  cause  of  delay 
in  the  work  this  year  was  the  fact  that  for  two-thirds  of  the  month  of  Augnst,  in 
the  heart  of  the  working  season,  it  was  necessary  for  the  snag  boat  Kentuckifiohe 
absent  at  Cincinnati,  fitting  out  the  new  steamer  Gen,  O.  M,  Poe,  and  until  the 
arrival  of  the  latter  at  Carrollton,  Ky.,  August  23, 1893,  all  work  involving  the  nsa 
of  a  towboat  was  suspended. 

Some  trouble  was  experienced  by  leaks  at  Dams  Nos.  2,  3,  4,  and  5  last  sammer. 
The  leaks  at  Kos.  4  and  5  were  stopped  by  putting  in  new  backing,  and  that  at  No.  -> 
which  was  through  the  slope  sheeting,  by  patching  the  upper  part  of  this  sheeting. 
Dam  No.  3  needs  new  slope  sheeting  throughout.  This  is  on  hand,  and  it  was 
intended  to  do  the  work  this  year,  but  high  water  prevented.  It  will  be  done  next 
month,  and  I  think,  with  the  possible  exception  of  Dam  No.  1,  little  trouble  will 
then  be  experienced  from  \q&V^  d^Mn^  during  the  coming  season. 


•APPENDIX   H  H — ^REPORT   OF   MAJOR  LOCKWOOD.         1987 

The  new  miter  sill  at  Lock  No.  3,  and  the  new  lower  gates  at  this  lock  are  to  be 
pat  in  daring  the  coming  month.  It  was  proj^osed  last  year  to  repair  the  old  wooden 
silly  but  it  was  finally  concluded  to  rejtlace  it  with  stone,  and  this,  in  my  opinion, 
will  have  to  be  done  soou  with  all  the  old  sills. 

The  bottom  of  the  old  locks,  near  the  miter  siU,  is  sheeted  over,  and  this  sheeting 
cansed  an  immense  amonnt  of  trouble  in  building  cofferdams,  as  it  furnishes  an  open 
route  for  the  entrance  of  water  under  the  coffer.  It  was  tight  originally,  but  is 
now  ranidly  wearing  out,  and  the  sills  should  be  replaced  with  stone.  After  this  is 
done  all  sheeting  covering  the  rock  bottom  should  be  torn  out. 

At  Dam  No.  6  an  a^ron  was  placed  below  the  bottom  step,  and  I  think  it  ban 
proven  of  great  beneht.  I  would  recommend  that  in  fiiture  dams  the  lower  step 
be  made  at  least  double  that  of  any  other,  if  practicable. 

The  following  is  a  detailed  statement  of  work  done  during  the  past  fiscal  year: 

LOCK   NO.  1. 

Dam. — Removed  19  pieces,  1,744  feet,  B.  M.,  of  defective  sheeting  and  replaced 
same  with  new  oak  sheeting:  respiked  old  sheeting  on  dam;  placed  four  new  pieces 
of  timber  on  comb  of  dam. 

Lock. — Painted  lock  gates,  operating  irons,  and  check  posts ;  rei>aired  upper  gates 
by  spiking  poplar  plank  seven-eightns  inch  thick  on  each  miter  post;  removed  5 
pieces  of  timber,  2  logs  and  1  large  stone  from  lock  pit. 

Lower  land  cri6. —Placed  2,016  feet,  B.  M.,  oak  sheeting  on  lower  land  crib. 

General  work. — Operating  and  canuff  for  lock  and  other  Government  property. 
Built  1,081  linear  feet  of  board  fence  l>etween  loi'k  and  turnpike,  and  140  feet  of 
wire  fence;  remove<l  25  panels  of  old  fence,  excavated  55  cubic  yards  of  earth  and 
stone,  and  replaced  old  fence;  dug  ditch  above  slope  wall  from  steps  to  sewer;  dug 
drain  in  back  of  yard;  cut  and  cleared  brush  anu  undergrowth  from  bank  above 
slope  wall  and  lower  laud  crib;  papered  and  painted  lock-keepers'  d^velling; 
repaired  tool  house  and  built  partition  iu  same  to  keep  tools;  whitewashed  fences 
around  Government  property ;  removed  drift  from  lock  entrances  and  snow  and  ice 
from  lock  walls;  scraped  mud  from  behind  lock  gates;  destroyed  vegetation  from 
slope  walls,  walks  and  cribs.  Dredge  IVillie  dredged  170  cubic  yards  from  lower 
entrance.  Highest  water  occured  on  February  8,  the  upper  guage  reading  18.80 
feet,  lower  guage  31.70  feet.  Lowest  water  ooeurred  September  30,  the  upper  guage 
reading  6.70  feet,  lower  gauge  5  feet. 

LOCK  NO.   2. 

Dam, — Removed  6,216  feet,  B.  M.,  of  defective  sheeting  from  dam  and  replaced  it 
with  new  oak  sheeting;  respiked  the  old  sheeting  on  lower  step;  placed  new  comb- 
stick  on  dam. 

Lock. — Removed  broken  pintle  from  lower  river  gate  and  placed  new  pintle  in 
position;  repaired  wicket  rod. 

yew  lock  gates. — A  pair  of  lower  lock  gates  for  this  lock  was  bnilt  at  Lock  No.  6, 
loaded  on  barge  and  towed  to  Lock  No.  2.  The  old  lock  gates  were  removed,  towed 
about  1,000  feet  below  the  lock,  and  bt^ached;  a  cofferdam  was  constructed  in  lower 
entrance,  the  water  pumped  from  it,  and  the  old  pintles  were  removed  and  replaced 
with  new  ones;  rigged  the  40- foot  traveler,  which  had  been  used  in  the  construction 
of  Lock  No.  6,  across  the  lock  walls  and  used  it  in  hanging  the  gates  in  position, 
after  which  the  cofferdam  was  torn  out  and  removed. 

General  work, — Operated  and  cared  for  the  lock  and  other  Governuient  property. 
Painted  lock  gates,  operating  irons  and  check  posts;  spiked  fender  on  upper  guide 
pier;  destroyed  vegetation  on  slope  wall,  cribs,  aud  piers;  whitewashed  fences  and 
tool  house;  removed  drift  from  upper  and  lower  entrances  aud  snow  and  ice  from 
lock  walls;  scraped  mud  from  behind  lock  gates.  Dredge  Willie  dredged  560  cubic 
yards  from  upper  entrance,  230  cubic  yards  from  lower  entrance,  and  80  cubic  yards 
from  lock  pit.  Highest  water  occurred  on  February  7,  the  upper  gauge  reading 
20.60  feet,  lower  gauge  32.10  feet.  Lowest  water  occurred  on  September  19,  the 
upper  gauge  reading  4.50  feet,  lower  gauge  5  feet. 

LOCK  NO.  3. 

Dam. — Removed  21  pieces,  2,607  feet,  B.  M.,  of  defective  sheeting  and  replaced 
same  with  new  oak  sheeting ;  respiked  old  sheeting. 

Lock, — Painted  lock  gates,  operating  irons,  and  check  posts;  repaired  wicket  in 
lower  gate;  built  coffer-dam  in  upper  entrance  for  building  new  stone  miter  sill,  but 
was  compelled  to  abandon  the  construction  of  the  miter  sill  on  account  of  high 
water;  handled  and  stacked  cut  stone  and  timber  for  the  new  sill;  removed  coffer- 
dam. 
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New  lock  gates. — A  pair  of  lower  lock  ^ates  have  been  bailt  for  this  lock  at  No.  6, 
and  remain  to  be  placed  on  barge,  fitted,  and  the  bolting  irons  placed  in  position 
and  towed  to  No.  3. 

General  work. — Operated  and  cared  for  the  lock  and  other  GoTemment  prepay. 
Built  and  repaired  fence  on  a  portion  of  the  Government  proi>erty :  painted  &nd 
calked  skiff;  tore  down  and  removed  old  tool  house  and  built  new  tool  lionse:  exca- 
vated 16  cubic  yards  of  earth  from  behind  tool  house  and  used  same  in  grading  in 
front  of  the  house ;  removed  drift  from  the  lock  entrances  and  .snow  ana  ice  nom 
the  lock  walls ;  scraped  mud  from  behind  lock  gates.  Dredge  IVillie  dredged  335 
cubic  yards  from  lower  entrance. 

Highest  water  occurred  on  February  7,  the  upper  gauge  reading  16.90  feet;  lower 
gauge  24.50  feet.  Lowest  water  occurred  on  Septeniber  9,  the  upi)er  gauge  reading 
5.50  feet ;  lower  gauge  3.80  feet. 

LOCK  KO.   4. 

Dam. — Removed  4  pieces,  383  feet  B.  M.,  of  defective  sheeting  from  the  dam  and 
replaced  same  with  new  oak  sheeting;  cut  4  cords  of  willow  brush,  boated  it  to  dam, 
and  placed  it  behind  dam ;  placed  520  cubic  yards  of  sand,  clay,  and  gravel  behind 
dam  as  backing. 

Upper  shore  cribbing. — Removed  1,408  feet,  B.  M.,  sheeting  and  replaced  same  with 
new  sheeting ;  placed  6  check  posts  in  place. 

Is^ew  lock  gates. — A  pair  of  new  lower  lock  gates  for  this  lock  were  built  at  Lock 
No.  6,  placed  on  barge,  irons  fitted,  and  towed  to  Lock  No.  4 ;  the  old  lock  gat«i 
were  removed  and  beached  below  the  lock  entrance;  cofferdam  constructed  in  lower 
entrance;  pit  pumped  out;  the  old  pintles  removed  and  new  pintles  placed  in  posi- 
tion ;  the  40- foot  traveler  was  rigged  and  used  in  hanging  the  new  gates  in  place. 

Uenei'al  work. — Operated  aud  cared  for  the  lock  and  other  Government  property; 
painted  lock  gates,  operating  irons,  and  check  posts :  destroyed  vegetation  on  slope 
wall,  walks,  and  cribbing;  removed  drift  from  lock  entrances  and  snow  and  ice 
from  lock  walls;  laid  300  feet,  B.  M.,  flooring  m  basement  of  lock-keeper's  dweliinc 
and  repaired  gutter  of  same;  removed  broken  pintle  in  lower  river  gate  and  plaeed 
new  pintle  under  same.  Highest  water  occurred  on  February  1,  the  upper  gaa^ 
reading  15.70  feet;  lower  gauge,  28.50  feet.  Lowest  water  occurred  on  August 25, 
the  upper  gauge  reading  3.90  feet;  lower  gauge,  5  feet. 

LOCK  NO.  5. 

Dam. — Removed  6  defective  pieces  of  sheeting  and  replaced  same  with  new  sheet- 
ing; placed  behind  dam,  as  backing,  1|905  cubic  yards  of  sand,  clay,  and  gravel; 
dredged  at  Clear  Creek  Bar  by  dredge  Willie. 

IJ^tper  land  crib. — Length  of  crib,  180  feet ;  average  width,  16  feet.  Excavated  1,455 
cubic  yards  of  earth,  spalls,  aud  stones;  tore  out  and  removed  1,804  linear  feet  of 
timber;  laid  in  position  in  crib  5u,532  feet,  B.  M.,  timber,  using  1,305  spikes;  plaeed 
in  crib  750  cubic  yards  of  riprap  as  ballast;  decked  crib  with  35  pieces  (2,592 feet, 
B.  M.)  oak  sheeting;  drilled  6  holes  1^  by  12  inches  deep  and  bolted  1  piece  of 
timber  10  by  10  inches  by  24  feet  to  solid  rock ;  drilled  4  holes  in  upper  end  of  nppcr 
shore  wall  aud  bolted  a  piece  of  timber  10  by  12  inches  by  28  feet  to  hold  ranze  sticks 
aud  to  hold  crib  perpendicular;  drilled  16  holes  2t  by  11  inches  deep,  3  noles  U 
by  12  inches  and  3  holes  If  by  18  inches  deep  into  solid  rock,  aud  fastened  ends 
of  cross-ties  aud  range  sticks  with  iron  pins  2  feet  long;  handled  and  rohandled 
1,455  cubic  yards  of  earth,  spalls,  riprap  and  stone;  cut  aud  rounded  corners  of  upper 
shore  lock  wall;  placed  in  position  4  check  posts;  excavated  and  placed  behind 
crib  10  cubic  yards  of  earth  ;  watched  and  cai'ed  for  Government  property. 

Upper  Hrer  guide  crib. — Spiked  on  upper  river  guide  crib  11  pie^)es  (792  feet,  B.M.) 
oak  timber,  for  fenders. 

Lower  shore  entrance. — Blasted  and  removed  a  stone  ledge  in  lower  entrance  40  feet 
long,  3A  feet  thick,  and  2  feet  wide. 

Grading  grounds.—  Excavated  76  cubic  yards  of  riprap,  logs,  and  brush  from  above 
slope  wall  and  13  cubic  yards  from  around  well;  placed  11  cubic  yards  of  earth od 
grade  above  slope  wall. 

General  work. — Operated  and  cared  for  lock  and  other  Government  property.  Re- 
moved drift  from  lock  entrances  and  snow  and  ice  from  lock  walls;  destroyed  Tege- 
tation  from  slope  wall,  walks,  and  cribbing;  scraped  mud  from  behind  lock  gates; 
painted  lock  gates,  operating  irons,  and  check  posts;  raised  wall  of  cistern  3 feet, 
and  placed  2  cubic  yards  of  earth  around  same  in  grading;  sowed  grass  seed  on  grade 
above  slope  wall ;  cut  and  sodded  around  cistern ;  cut  down  and  removed  3  trees  on 
bank  above  up])er  guide  crib  and  1  tree  on  bank  at  lower  end  of  lock  wall;  repaired 
assistant  Jock-keeper's  house;  whitewashed  fences,  tool  house,  and  outbuildings. 

Dredge  JFillic  dredged  ^S^  ev\>a\<i  ^^iiT^'^Kii  Tsyskl^iTval  from  unper  entrance,  80  cubij 
yards  from  lower  entrance,  aii(V  1Q  <i\s^i\c  ^^ «kT^^ltoaAQVi>8.\f\\..  ^&\^<(ftX^^tAr  occurred 
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on  Febmary  7,  the  upper  ganse  reading  18.30  feet ;  lower  ganse,  27.30  feet.  Lowest 
water  occurred  on  September  30^  the  upper  gauge  reading 5.60  feet;  lower  gauge/ 3.90 
feet. 

LOCK  NO.  6. 

Reinforcing  apro9»«^Three  reinforcing  cribs  had  been  built  to  the  lower  step  of  the 
dam  during  the  fiscal  year  ending  June  30^  1893,  viz : 

Crib  No.  1,  extending  112  feet  from  the  abutment  side,  16  feet  wide  and  about  12 
feet  deep. 

Crib  K9.  2,  extending  92  feet  from  the  lock  wall,  16  feet  wide  and  about  14  feet 
deep. 

Crib  No.  3,  extending  from  Crib  No.  2  toward  Crib  No.  1,  112  feet  long,  16  feet  wide, 
and  about  14  feet  deep. 

Crib  No.  4  was  to  have  been  built  and  connected  Cribs  Nos.  1  and  3.  but  it  was 
impossible  to  complete  it  on  account  of  high  water.  After  the  water  had  gone  down 
it  was  discovered  that  the  cribs  had  not  been  properly  tied  to  the  dam  proper,  and 
that  Crib  No.  1  had  been  washed  out  entirely,  and  that  the  other  cribs  had  been 
materially  weakened.  The  two  cribs  were  strengthened  and  "tied  securely  to  the 
dam ;  two  new  cribs  were  built  from  the  abutment  side,  extending  212  feet,  connect- 
ing with  Crib  No.  3.  This  crib  is  14  feet  wide  and  has  an  average  depth  of  16  feet. 
The  sheeting  put  on  extends  over  the  previous  lower  step  of  the  dam,  making  the 
present  lower  step  26  feet  wide  all  the  way  across.  Tore  out  and  removed  3,226  linear 
feet  of  old  crib;  dredged  for  foundation  534  cubic  yards  of  sand,  gravel,  and  stone; 
1,332  pieces  of  limber  (26,336  linear  feet,  or  207,251  feet,  B.  M.)  and  6,278  spikes  were 
used  in  the  construction  of  the  crib ;  2,276  cubic  yards  of  riprap  were  placed  in  the 
crib  as  ballast;  placed  25  cubic  yards  of  cement  in  sacks  and  placed  them  in  crib 
next  to  the  abutment;  bolted  end  of  crib  to  the  stone  at  abutment  end,  and  built  a 
small  crib  on  apron  below  abutment ;  anchored  crib  to  lower  step  of  dam  with  gal- 
vanized-wire  guy  lines. 

Lock, — Dredged  2,127  cubic  yards  of  sand,  gravel,  and  stone  in  lower  entrance  in 
widening  the  channel;  dredged  from  lock  pit  665  cubic  yards  of  deposit. 

Dam. — Placed  above  dam,  as  backing,  55  cubic  yards  of  sand  and  gravel. 

Lock  gates  for  Locks  Nos.  2,  S,  and  4. — On  account  of  convenience  in  building,  it  was 
decided  to  build  the  lower  gates  for  Locks  Nos.  2, 3,  and  4  at  Lock  No.  6.  A  shed 
28  feet  by  90  feet  was  built  of  Georgia  long-leaf  yellow  pine,  and  the  irons  for  gates 
were  purchased  by  circular  letter.  All  the  gates  have  been  built  and  placed  in 
position,  with  the  exception  of  the  gates  for  Lock  No.  3.  The  gatea  for  No.  3  are 
ready  to  be  placed  on  a  barge  and  their  irons  fitted. 

Genei'al  work. — Operated  and  cared  for  the  lock  and  other  Government  property ; 
conveyed  timber,  material,  riprap,  etc.,  from  the  river  bank  to  reinforcing  crio; 
carried  fuel  and  pumped  water  to  engines;  boated  coal  from  Oregon,  Ky.,  to  the 
lock;  handled  and  stacked  timber;  built  shed  for  storing  engines,  pumps,  etc.,  26 
feet  by  40  feet;  built  680  linear  feet  of  railroad  track;  built  fence  on  portion  of 
Government  grounds ;  changed  positions  of  derricks  for  handling  timber  and  stone: 
sharpened  tools;  raised  toe  of  lock  gate,  removed  bonnet  pins  and  cut  two  oil 
holes:  drilled  40  holes  in  operating  irons  of  lock  gates  and  8  holes  in  bonnet  pins 
for  oiling  same;  made  and  placed  in  position  3  check  posts  in  upper  guide  crib;  put 
4  guard  rails  on  lock  walls ;  built  750  linear  feet  of  fence ;  sowed  grass  seed  on  1  iwn ; 
watched  and  CAred  for  Government  property.  Dredge  Willie  dredged  534  cubic 
yards  of  sand,  gravel,  and  stone  for  foundation  of  reinforcing  crib,  2,180  cubic 
yards  of  sand  and  gravel  at  lower  entrance,  and  680  cubic  yards  from  lock  pit. 
If  ighest  water  occurred  on  February  7,  the  upper  gauge  reading  18.50  feet ;  lower 

fauge,  23.90  feet.  Lowest  water  occurred  on  October  1,  the  upper  gauge  reading 
.90  feet;  lower  gauge,  4.40  feet.  Pool  No.  5  was  drawn  down  as  much  as  possible 
during  the  mouths  of  September  and  October  to  permit  work  on  the  reinforcing 
apron.     On  September  30  the  !3wer  gauge  showed  2.40  feet. 

UNITED   STATES   SNAO    BOAT  KENTUCKY. 

The  United  States  snag  boat  Kentucky  has  been  engaged  at  the  d liferent  locks  and 
dams  to  wing  empty  and  loa<led  barges,  boats,  and  scows,  and  acting  as  tender  to  dredges 
Willie  and  Ward;  assisted  iu  dredging  lock  entrance,  and  in  laying  reinforcing  apron 
at  Lock  No.  6;  repaired  wicket  rod  at  Lock  No.  5;  recovered  lo,602  feet,  B.  M.,  of 
timber  that  had  washed  out  of  the  reinforcing  crib  at  Lock  No.  6,  and  towed  same 
back  to  the  lock:  assisted  in  running  line  of  levels  from  Lock  No.  4  to  the  Louis- 
ville and  Nashville  Railroad  bridge  and  to  the  Frankfort  City  bridge  to  determine 
the  height  of  the  bridges:  unshipped  and  repaired  rudder;  overhauled  and  repaired 
machinery.    Ran  1,277  miles  and  removed  25  snags. 
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The  r.  S.  8.  g™.  O.  M.  I'oe  waa  pliiocd  i: 
beeu  iu  couiniiiiBiun  320  dtt,VB  una  in  orilinar;  92  d 
removed  23  snnga.  Dnring  <1"0  time  the  boat  t  ' 
ittb>[ideil  to  h11  tlie  towing  of  timber,  Iran,  staiie,  1m 
dauiit.  eU:,  that  hiw  Ikmii  uepeanary  nt  the  teveral  loold 
Kiver;  hUH  uuted  ub  tender  lor  the  dredger  Ifari  Mtd  I 
ferciit  dams;  repnirrd  wickel  ruils  ut  Locks  Nos,  2  andh 
itigcon  lock  g>tt(>s  nt  Kn.  5;  plared  new  pintles  iidi1«4 
imd  4;  aesiHted  in  biiUding  i^nfferdntnit  nt  Nna.  2  and  ^ 
gates  ill  pusitinn ;  removed  FoffenUnu;  OBaiateiliti  rnnflj 
Xn.  4  to  the  brideoan.t  I-'rankTort  In  di-termlnn  their  haU| 
uremeDtB  of  miter  aillB  at  I.orka  Nob.  2.  3,  and  t;  bnU 
Lock  Ko.  4  aiid  tilled  aame  with  riprap;  painted  th«U 
and  wentou  the  ways  in  the  United  States  L'analdnek,  M 
and  repaired  and  streugtbened  bog  chaina;  Msiateil  iu  i 
in  rirpaiTins:  and  paintiuii;  dredge  tT'ai'd  and  derrick  boat; 
rudder  of  the  honl. 


of  nil 
■SUM 


U.  S-  dredge  ff'itJif  dredged  6,293  cnbio  ;>rda  of  n  _ 
Creek  Shoal ;  towed  to  Lock  No.  2  and  diedged  gJOS 
and  look  pit;  towed  to  Luck  No.  3  anil  removed  3"^ 
towed  to  Lock  No.  1  and  dredged  ITD  cubic  jrarda;  l_  ^ 
980  cubic  yards;  towed  to  LonkNo,  6  aud  teiDuveil6tlO«4.. 
VJ&  cubic  yards  from  l^e  Innt-r  mtraiiie,  and  S,05S  cu 
approach,  and  534  cubic  yards  for  fonndatidii  of  reenfbi 
on  bargee,  and  towed  to  l.iii'k  No.  3,  o  barges  of  I'laf  und 

INITE1>   STATKS    DRKIKIK    WaBI 

The  U.  S,  dredge  ITard  wiih  employed  a  port  of  the  y 
the  Uig  f^iuidy  Kivar,  \Vi-«t  Virginia  nud  Kt-utnrkyj  w 
to  Oirrolltan,  Ky..  on  October  27,  nuil  replaceil  old  IxnlM 
boiler;  oTurhaulcd  and  repaired  maehiiirry.  On  the  11 
to»  ed  to  Lock  No.  2  and  aBBiated  in  cimBtructiug  cutlerdii 

fntHo;  removed  coflerdau ;  loaded  timlier  and  mnteriala 
;  asAisLed  in  iinloadttig  timber,  iron  rmla,  etc  ,  on  lock  n 
in  cniiHtnictiug  rolTerdam  and  hfuigint;  itnti   lower  gi^ 


Tbc  derrick  boat  wua  used  in  handling  timbeni  fur  tlw  9 
6,  and  iu  huudliug  and  stacking  timber,  stone,  and  otiiu 
luekn  iind  dania;  asBisteil  iu  building  coRVrdnniH  ut  Iu 
removing  Hume;  assiBted  in  hanging  now  lower  lock  gi 
painted  bout  and  made  ne^esBary  repair*  to  the  macbiaei 

He»iiecitfully  submitted. 


■  £*nfl(»tr(T»,  r.  .5,  J. 


Articto.. 

IM. 

1 

T«m. 

1 

\     %,w.i. 

.^* 

alir;:::;;::: 
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Commercial  statistict  of  Kentucky  River,  Kentucky ,  etc. — Continued. 


Articleg. 


Iron 

Live  stock 

Logs 

Lumber 

Merchandise,  miscellaneous 

Salt 

Timber 

Tobacco 

Whisky 

Paaseugers 

Total 


1890. 

1891. 

1892. 

1893. 

Tons. 

493 

2,071 

63,197 

13.084 

28,156 

4,276 

3,131 

5,808 

3,263 

3,176 

1804. 

Tont. 

1,903 

2,350 

158.903 

10, 670 

19,554 

909 

4,682 

2,783 

4,142 

1,995 

Tons. 

712 

3,065 

224,844 

15,256 

21.739 

1,602 

3,761 

5,636 

4,:<06 

2,023 

Tons. 
4,292 

2,506 
72, 749 
13, 336 
60,618 

9,025 
21, 831 
11, 109 

4,098 

3,172 

Tons. 
175 
2,288 
68,866 

25,744 
8,328 
3,078 

11,667 
3,732 
3,055 

310, 354 

389, 219 

431,846 

330, 449 

250,817 

List  of  stern-wheel  boats  plying  on  the  Kentucky  River f  Kentucky. 


Name  of  boat. 


Kentucky 

Uen.O.  M.  Poe  .... 

Falls  City 

City  of  Olarksville. 
Jolin  Barrett 


Character. 


XT.  S.  snag  boat. 
U.  S.  towboat . . 

Packet 

do 

do 


ReMMie do 

Lexin^^n ' do 

"  "  ^       *'  "  do 

do 

do 

do 

do 

do 

do 

do 

do 


S.  K.  V  an  Metre 

Ida  Smith 

Henrietta 

Isere  

Little  Sandy  ... 
J.  F.  O'Connell . 
W.L.Norton... 

Ghiuf 

Tom  Ross 

Ad girir  * do  . . 

AL  Martin |  Towboat. 

Alex.  Montgomery j do  . . 

Stoneware do 

Troubadour.. 
Bessie  Siler  . . 

Andv* 

D.  I).  Baker  . . 

Sawyer 

Rover 

Dixie* 

Maggie  * 

Inez  * 

Lotos- Eater* 


do 

do 

do 

Saw  boat 

do 

do 

Pleasure  boat. 

do 

do 

do 


Length. 


Feet. 
136.6 
127 
132.5 
126 
124.8 
121 
121 
112 
111.6 
101.5 
101.3 

94 

92.6 

76 

53 

33 

36 
112 
112 
100 

97 

93 

85 
117 
116 
100 

45 

21 

21 

25 


Breadth. 


Feet. 
30 
30 
27 
26 
31 
28 
22 
18.3 
17,9 
16.3 
»    20.4 
16 

18.1 
12 
10 

6.6 

9 

23.6 
24 
20 
18 
16 
11 

18.3 
18 
18 

8.6 

6 

6 

6 


Depth. 


Fe^t. 
4.6 
5 

4.4 
3.6 
5.5 
4 

3.6 
3.4 
2.6 
3.6 
3.7 
3 

3.4 
1.6 
4 

3.6 
4 
4 
4 
4 
3 
3 
7 

4.3 
4.2 
3.6 
4 
4 

3.6 
2.6 


Tonnage. 


330 
300 

223.35 

194 

187.23 

139. 03 

58.72 

98.56 

44.14 

48.59 

63.97 

89.34 

54.74 

48.60 

4.K5 

9.72 

7.10 

96.68 

85.55 

03.17 

61.37 

49 

45.10 
70.83 
70 
65 
3.72 
1 

1.50 
L50 


*  Screw  pro)>eller. 
Report  of  lockages  on  Kentucky  River ,  Kentucky ,  for  the  fiscal  year  ending  June  -lO,  1894, 


Locks. 


Vo.X    365 


lfo.2 
No.  3 
No.  4 
No.  5 
No.  6 


Total 


Going  up. 


354 
359 
359 
365 
365 


•d 

• 

a 

«B 

ll 

Miscell 
neons. 

tfe 

97 

36 

72 

68 

83 

59 

83 

151 

70 

132 

76 

176 

481 

624 

o    • 
Z  s 

t  P. 

on 


s  ^ 

"S 

•2  O 


1,294  ! 
1,222 
932 
1,084 
1.850 
1.857 


o 
H 


1,136 
1.108 
8i)9 
947 
1.255 
1,097 


8, 239    6,  352 
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H  H  8. 

IMPROVEMENT   OF    IJCKING    RIVER,    KENTUCKY,    BETWEEN  FARMERS 

AND  WEST  LIBERTY. . 

The  project  for  the  improvement  of  this  river  was  approved  by  the 
Secretary  ot  War  under  date  of  September  20,  1888,  and  provides  for 
the  removal  of  snags,  detached  rocks,  and  bowlders,  with  a  view  to 
improving  low-water  navigation  and  rafting. 

During  past  years  the  stretch  of  river  between  Farmers  and  West 
Liberty,  68  miles  in  extent,  Ivds  been  improved  each  year  that  appro- 
priations have  been  made,  so  far  as  the  amount  of  money  avaUable 
would  permit,  the  object  being  to  enable  light-draft  boats  to  use  the 
river  at  a  lower  stage  than  was  formerly  possible  and  to  facilitate  raft- 
ing. No  work  was  done  during  the  past  fiscal  year,  there  being  no 
money  available. 

The  original  estimate  of  the  cost  of  this  improvement  was  $17,680, 
and  it  is  recommended  that  the  balance  yet  unappropriated,  $5,000,  be 
appropriated  for  the  fiscal  year  ending  June  30,  1895. 

The  river,  under  the  present  project,  is  not  susceptible  of  permanent 
improvement  for  the  reason  that  such  obstructions  as  snags,*leaning 
trees,  stumps,  etc.,  are  liable  to  occur  after  eaeh  high  water. 

APPROPRIATIONS. 

August  11,  1888 $3,000 

September  19,  1890 3,000 

Total • 6,000 

It  has  been  impossible  to  obtain  commercial  statistics. 

Money  statement 

Amount  (estimated)  recjuired  for  completion  of  existing  project $11,680.00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,  1896      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


H  H  9. 

IMPROVEMENT  OF  BIG  SANDY  RIVEK,  WEST  VIRGINIA  AND  KENTUCKY. 

The  Big  Sandy  River,  which  is  formed  by  the  union  of  the  Tug  and 
Levisa  forks,  tiows  north  a  distance  of  26  miles,  and  empties  into  the 
Ohio  at  Catlettsburg,  Ky.  The  main  river  and  the  Tug  form  the 
boundary  between  Kentucky  and  West  Virginia,  and  the  upper  Tog, 
for  a  distance  of  about  18  miles,  forms  the  lK)undary  between  Virginia 
and  West  Virginia.  The  Tug  Fork  rises  in  tlie  southwest  comer  of 
West  Virginia  and  flows  northwest  to  its  junction  with  the  Levisa 
Fork,  with  a  total  length  of  140  miles.  The  Levisa  Fork  rises  in  the 
southwestern  part  of  Virginia,  then  entering  Kentucky  flows  in  a 
northerly  direction.    Its  total  length  is  about  189  miles. 

The  original  project  for  improvement  was  adopted  in  1878,  and  pro- 
vided for  the  removal  of  obstructions  from  the  Big  Sandy  and  its  two 
forks,  in  order  to  facilitate  push-boat  navigation  and  rafting. 

In  1880  this  project  ^^^.^Twodv^^drnth  a  view  to  securing  slack-water 
navigation  by  a  system  o^  \oc]\l%  ^wiV  ^^\s!l%>»  ?yx\ftL  XX\fc^^\»\QR?Land  dam 
were  located  at  Louiaa.,  15.^.,  ^\SL^V.\i^<a\i  \Xi^  Nja?£i^>i:v5f\i. ^H.  xsa^ \^^Vse*&^ 
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for  the  reason  that  the  pools  formed  in  the  forks  could  be  used  for 
storage  purposes  during  low  water,  and  thus  afford  advantages  for 
mining  coal  that  no  other  location  for  a  single  lock  could  give. 

The  original  project  provided  for  a  fixed  dam,  and,  at  the  end  of  the 
season  1890,  the  lock,  with  its  fittings,  and  the  abutments,  as  well  as 
about  80  feet  of  the  dam,  had  been  constructed. 

The  timber  and  shipping  interests  of  the  river  having  made  objec- 
tions to  a  fixed  dam,  under  date  of  May  20, 1891,  a  Board  of  Engineer 
Officers  was  constituted  "  to  consider  and  report  upon  the  subject  of  the 
dam  to  be  built  in  the  Big  Sandy  River." 

In  its  final  report  this  Board  recommended  the  substitution  of  a 
needle  dam  for  the  fixed  dam,  the  clear  height  of  the  pool  formed  by  it 
to  be  13  feet  above  the  sill  of  the  navigable  pass. 

Under  date  of  March  1, 1893,  I  had  the  honor  to  submit  a  partial 
report  on  movable  dam  proposed  for  this  river,  with  maps  showing  the 
general  features  of  the  work.  These  were  approved  under  date  of 
March  6, 1S93. 

The  approved  plan  calls  for  a  navigable  pass  130  feet  long  and  a  weir 
140  feet  long,  separated  from  the  pass  by  a  pier. 

The  elevation  of  the  sill  of  the  pass  is  placed  at  the  extreme  low- 
water  mark  at  the  time  the  lock  was  built,  thus  pla<;ing  it  9  inches 
above  the  lower  miter  sill  of  the  lock. 

At  the  close  of  the  last  fiscal  year  a  part  of  the  cofferdam,  inclosing 
the  site  of  the  pass  and  pier,  had  been  put  in }  the  lock  walls  had  been 
cut  down  7  feet;  the  lift  wall,  carrying  the  upper  miter  sill,  had  been 
cut  down  so  that  tbe  reference  of  the  latter  was  2  feet  greater  than  that 
of  the  lower  miter  sill ;  and  the  contracts  had  been  let  for  furnishing 
the  iron  for  the  foundation  and  fixed  parts  of  dam. 

Many  obstacles  were  encountered  in  the  foundation;  in  the  first  place, 
the  bed  rock  was  overlaid  with  from  6  to  10  feet  of  sand,  and  this  was 
easily  washed  and  gullied  as  soon  as  pressure  was  brought  against  it 
by  excavating  aiid- pumping  inside  the  cofferdam. 

Then,  when  bed  rock  was  reached,  coal  was  found  near  the  outer  end 
of  the  pass  and  under  the  location  of  the  pier,  so  that  the  base  of 
foundation  had  to  be  lowered  10  feet,  the  result  being  that  the  masonry 
of  this  part  instead  of  being  16  feet  high  is  26  feet  high.  It  was  also 
found  that  more  sand  excavation  was  required  than  was  estimated  for, 
as  the  change  of  conditions  in  the  locality,  by  work  already  done,  had 
caused  an  accumulation  of  sand  not  contemplated.  In  my  last  annual 
report  I  stated  that  it  was  more  tban  likely  that  a  slight  change  would 
be  required  in  the  original  estimate  of  cost  of  movable  dam,  but  that 
was  before  the  trouble  about  foundations  had  been  encountered,  and 
before  all  the  details  of  the  structure  had  been  worked  out.  Under 
date  of  October  13, 1893,  a  revised  estimate  of  cost  was  submitted,  and 
under  date  of  May  3, 1894,  the  detailed  plans,  etc.,  were  forwarded  for 
approval.  Both  were  approved  under  date  of  May  10,  1894.  The 
increase  in  estimated  cost  is  principally  due  to  the  increase  in  cost  of 
foundations. 

For  details  of  work  done  during  the  past  fiscal  year,  attention  is 
, invited  to  report  of  Assistant  Engineer  B.  F.  Thomas,  hereto  appended. 

APPROPRIATIONS. 


July  18, 1878 $12,000 

March3,1879 12,000 

Jnnel4,1880 50,000 

March  3,1881 46,000 

Angiist  2, 1882 15.000 

July  5, 1884 40,000 


August  5, 1886 $22,500 

August  11, 1888 31,500 

September  19, 1890 31,000 

July  13, 1892 50,000 

Total %\a,Qfift 
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Money  statement. 

July  1, 1893,  balance  unexpended $28^147.46 

June  30, 18d4,  amount  expended  during  fiscal  year 26, 997.06 

July  1, 1894,  balance  expended 1, 150. 40 

July  1, 1894,  outstanding  liabilities 158.02 

July  1, 1894,  balance  available 994.38 

{Amount  (estimat-ed)  required  for  completion  of  existing  project 70, 151.58 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  nne  30, 1896  70, 15L  58 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahatract  of  contract  far  construction  of  Needle  Dam,  Big  Sandif  River,  Weet  Fir^mia  m4 
Kentucky  f  in  force  during  the  fiscal  year  ending  June  30,  1894, 


Contractor. 

Mature  of  contract. 

Date. 

Geo.  Kin86y  &  Co 

Furniiihinff  iron  work ............. 

June  30, 1803 

Expired. 


Aug.  ia.un 


report  of  mr.  b.  f.  thomas,  assistant  rnoinekr. 

Unitkd  States  Enqineer  Office, 

Louisaf  Ky.f  June  SO,  lS$i. 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  work  on  Bi; 
Sandy  Kiver,  West  Virginia  and  Kentucky,  for  the  fiscal  year  ending  June  30, 18M: 

1  was  assisted  in  the  office  work  until  October  15  by  Mr.  John  M.  G.  Watt. 

At  the  time  of  the  last  annual  report  stonecutting  was  in  progress,  and  work  upoo 
the  cofierdam  for  the  construction  of  the  pass  and  pier  masonry  of  the  needle  dam 
was  Rearing  completion.  Owing  to  high  water  this  work  was  not  finished  antil 
the  middle  of  July.  A  new  pump  had  been  ordered  sometime  before,  but  as  it  hid 
not  arrive<l,  the  6-inch  suction,  which  had  been  in  use  some  years  ago,  was  pat  in 
and  steam  taken  from  the  large  boilers  in  the  yard,  some  300  feet  away,  and  puinp- 
ing  was  begun  on  the  18th  of  July.  Upon  the  arrival  of  a  new  pump,  a  few  day* 
later,  the  dredge  Ward  was  moved  to  the  end  of  the  cofferdam  and  securely 
fastened,  and  connection  was  made  with  her  boiler.  This  boiler  was  able  to  fnrnisb 
barely  sufficient  steam  to  do  the  necessary  work  for  some  time,  but  the  oonitant 
strain  of  twenty-funr  hours  every  day  finally  developed  leaks,  and  it  was  decided  to 
abandon  it  ami  return  to  the  large  boilers  in  the  yard,  which  was  done.  While 
these  boilers  required  very  much  more  coal,  they  had  the  advantase  of  furnishing  aa 
abundance  of  steam.  Connection  was  made  with  them  by  2-inch  pipee,  lying  ontbe 
cofi^erdani  and  incline,  boxed  and  packed  with  sand. 

The  following  is  a  detailed  statement  of  the  work  done: 

General  description:  The  works  at  this  point  consist  of — 

1.  A  lock  in  the  West  Virginia  bank  52  feet  in  clear  width. 

2.  A  pass  for  navigation  130  feet  long,  having  a  masonry  foundation  and  closed 
with  iron  trestles  and  wooden  needles. 

3.  A  pier  12  feet  wide  separating  the  pass  and  weir. 

4.  A  weir  of  masonry  140  feet  long,  surmounted  by  trestles  and  needles  similar  te 
those  of  the  pass,  but  much  shorter. 

5.  An  abutment  18  feet  in  width  adjoining  the  Kentucky  shore. 

As  the  original  design  was  to  build  a  stationary  dam  of  the  ordinary  wooden  tyn^ 
having  a  high  lift,  and  the  new  design  is  for  a  movable  dam  with  masonry  foonoa^. 
tion,  and  necessarily  of  much  less  lift,  it  was  thought  advisable  to  lower  the  lock 
wnlls,  and  thus  secure  stone  for  the  dam  foundation.  At  the  point  where  the  dam 
joins  the  lock,  it  was  necessary  to  transform  the  sloping  wall  into  a  vertical  0D^ 
and,  to  do  this  properly,  recesses  have  been  cut  in  the  masonry  in  order  to  seeore 
good  bond  and  make  perfect  connection  between  the  old  and  new  parts  of  the  wall. 
Below  the  abutment, \tvat\\tt\\\\«v\X\o\\\oYv\\»\\v^<iTib  for  the  protection  of  theadja- 
oen t  bank ;  and  the  Buxiuce  vr\\\\i^'^w.v<k^\iODxiv^\>aft  \C>c)i>(^x\si^vvX ^^SA.  '^\v<5  work  done 
80  far  is  as  loUows: 
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1.  The  lock  is  completed  except  the  npper  gatea;  and  that  part  of  the  wall  adjoin- 
ing the  dam  is  finished  under  5-lbot  water  line,  and  the  checks  made  for  the  con- 
nection the  entire  height. 

2.  The  pass  masonry  and  fixed  ironwork  and  sill  are  all  in. 

3.  The  pier  is  completed  to  the  5-foot  water  line. 

4.  That  part  of  the  weir  immediately  adjoining  the  pier,  stepping  so  as  to  make 
proper  connection,  iB  hiiilt. 

Cofferdam. — Owing  to  high  water,  the  cofferdam,  which  was  begun  June  1,  was 
not  completed  until  the  middle  of  July.  While  the  river  was  at  a  good  stage  for 
boating  material,  the  site  of  the  proposed  dam  was  dredged  so  as  to  leave  a  bed  of 
sand  on  the  bed  rock  from  6  to  10  feet  deep.  Two  thousand  six  hundred  and  twenty- 
eight  cubic  yards  of  broken  stone,  sand,  earth,  etc.,  were  thus  removed.  Two  rows 
of  piles,  reaching  from  the  river  wall  of  the  lock  out  into  the  river  170  feet^  were 
then  driven  above  the  site  of  the  dam  to  the  bed  rock,  or  as  near  it  as  the  circum- 
stances would  permit.  The  same  arrangement  was  made  below  the  dam.  These 
piles  were  of  10  by  10.  inch  sawed  oak,  ranging  in  length  from  25  to  35  feet,  and 
were  placed  12  feet  from  out  to  out  with  the  thread  of  the  stream  and  8  feet  center  to 
center  across  the  river.  They  were  connected  crosswise  with  planks  spiked  to  their 
sides,  and  capped  with  9  by  12  inch  timber,  and  wales  were  fastened  to  them  to  sup- 
port and  guide  the  sheeting,  which  was  driven  in  double  rows  and  spiked  to  the 
wales  and  caps.  Cross-ties  were  bolted  to  the  pile  caps,  upon  which  the  track  for 
handling  the  materials  was  built.  The  box  formed  by  the  sheeting  and  piles  was 
filled  with  clay  and  dredged  material.  The  clay  was  taken  in  wheelbarrows  from 
the  top  of  the  opposite  bank  of  the  river.  After  the  water  had  fallen  sufficiently, 
the  dredge  was  put  to  work  inside  the  walls  thus  made,  removing  the  sand  to  bed 
rock,  eras  near  to  it  as  could  be  done,  the  material  being  cast  onto  and  over  the  cof- 
fer. The  weight  of  this  material,  as  well  as  the  removal  of  that  inside,  too  close  to 
the  foot  of  the  piling,  caused  one  row  of  piles  to  cave  in  for  some  distance,  permit- 
ting the  clay  filling,  as  well  as  the  material  thrown  over  by  the  dredge,  to  slide  iuto 
the  coffer.  The  portion  thus  damiiged  was  cut  out  and  not  replaced,  it  being  foand 
that  the  remaining  row  of  piles  and  sheeting  answered  every  purpone.  Auer  the 
dredging  was  completed,  the  two  coffer  walls  were  connected  at  the  outer  end  by  a 
timber  crib  sunk  to  the  sand  and  sheeted  and  filled  with  clay.  This  crib  was  banked 
ou  the  outside  with  dredged  material  and  roughly  riprapped.  The  two  side  walls 
of  the  cofier  were  then  connected  with  braces  reaching  from  the  inside  of  the  piles 
near  the  top,  and  at  the  level  of  the  grousd  below,  to  prevent  further  caving  in. 
These  braces  were  so  spaced  as  to  not  interfere  with  work  inside  the  coffer,  and, 
aft4f r  the  masonry  was  well  started  they  were  entirely  removed,  the  lower  ones  being  cut 
off  ami  fitted  to  the  stonework.  The  sheeting  was  mostly  driven  with  wooden  ham- 
mers drawn  up  bv  men  and  let  fall  a  distance  of  from  4  to  8  feet,  and  much  of  it  did 
not  go  to  bed  rock.  After  the  inside  was  excavated,  the  sand  washed  under,  and  ib 
was  necessary  to  drive  additional  sheeting  to  prevent  the  clay  filling  from  coming 
into  tbe  coffer.  The  timber  used  was  that  which  had  been  purchased  for  the  sta- 
tionary dam,  except  the  sheeting,  which  was  purchased  at  a  local  mill.  Four  hun- 
dred and  forty  linear  feet  of  3-inch,  2,000  feet  of  2-inch,  and  1,284  feet  of  1-inch  sheet- 
ing were  driven,  and  26,317  feet,  B.  M.,  of  timber  were  used  in  the  construction  of  the 
cotter  this  year. 

Excavation  in  cofferdam, — As  soon  as  the  cofferdam  was  closed  and  the  machinery 
set  up,  pumping  was  commenced,  followed  at  once  by  the  removal  of  the  material 
inside.  This  was  carried  on  by  men  with  wheelbarrows,  as  well  as  with  derrick 
and  dump  boxes.  As  the  work  progressed,  getting  deeper  and  deeper,  it  became 
more  difficult  to  use  wheelbarrows,  the  runways  becoming  so  steep.  Openings  had 
been  left  as  low  as  possible  in  the  cof!er  for  the  purpose  of  wheeling  out  the  mate- 
rial, but  after  a  time  even  these  were  high  above  the  bottom,  and  the  work  of 
removal  became  slow  and  expensive.  The  pump  was  run  constantly^  day  and  night 
and  did  very  effective  work,  not  only  in  keeping  the  water  out  but  also  in  remov- 
ing a  great  deal  of  sand.  After  the  excavation  was  begun  it  was  found  that  the 
bed  of  sand  in  which  the  piles  and  sheeting  were  driven,  ranging  in  depth  from  6 
feet  at  lock  wall  to  10  feet  at  the  outer  end  of  oofi'erdam,  was  washing  int«  the 
inclosnre,  thus  allowing  the  clay  which  had  been  placed  in  the  side  walls  to  settle 
down.  This  continued  until  the  clay  reached  the  bed  rock,  and  it  was  found  neccH- 
sary  to  add  445  cubic  yards  more  of  clay  and  640  cubic  yards  of  backing  to  the 
cofi'erdam.  This  material  was  taken  from  the  top  of  the  Kentucky  bank  in  wheel- 
barrows an  average  distance  of  2.50  feet.  The  bed  rock  is  much  higher  at  the  end 
of  the  dam  next  to  lock,  and  it  was  necessary  to  blast  it  away  in  order  to  get  suf- 
ficient depth  for  the  anchor  bolts  which  hold  the  pass  sill  down.  Farther  out  inthe 
coffer,  where  the  rock  is  deeper,  it  was  found  to  be  very  soft  and  shelly,  and  it  was 
necessary  to  excavate  about  10  feet  deeper  than  had  been  expected  in  order  to  secure 
a  firm  foundation.  This  excavation  was  made  through  soft  sandstone,  coal,  and 
fire  clay,  and  was  rendered  more  difficult  by  having  a  narorw  cofferdam  already 
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partly  wrecked.  Owing  to  this  nnexpected  depth  the  ptinip  had  to  be  roeet  at  i 
much  lower  level  and  a  new  discharge  opening  cut  in  the  coffer,  close  down  to  low- 
water  mark.  The  work  in  the  coffer  waa  stopped  twice  by  high  water  which,  while 
it  did  no  damace  to  the  coffer  or  machinery,  left  a  heavy  deposit  of  mud  to  be  takn 
out  after  it  had  receded.  Two  thousand  eight  hundred  and  eighty  cubic  yards  of 
earth,  sand,  etc.,  were  removed  from  the  coffer  by  men  and  wheelbarrows  and  with 
derrick  and  boxea ;  and  280  cubic  yards  of  fire  clay,  soft  rock,  and  ooal  and  60  juds 
of  solid  rock  were  also  removed. 

Stoneouiting. — The  cutting  of  stone  for  the  pass,  pier,  and  lock-wall  change  wu 
completed  this  year,  but  about  100  pieces  remain  to  be  cut  for  the  weir,  'fhe 
foundation  stone  needed  no  cutting,  as  stone  already  on  hand  was  used  for  this 
purpose.  On  the  other  hand,  the  top  courses  and  coping  required  a  ffreat  deal  of 
careful  work,  and  each  stone  was  cut  in  accordance  witli  a  plan.  All  stones  were 
cut  from  those  delivered  for  the  lock  and  abutment,  and  most  of  those  for  the  pass 
and  pier  were  taken  from  those  removed  from  the  lock  walls.  These  stones  had  been 
placed  in  three  piles,  and  a  great  deal  of  handling  was  necessary  to  find  suitable 
pieces  for  the  best  work,  1,680  yards  being  moved  in  order  toffet  ^3  yards  required. 
The  stone  for  pass,  pier,  and  lock-wall  change  were  cut  on  the  West  Virginia  side, 
and  those  for  the  weir  on  the  Kentucky  side  of  the  river.  Four  steam  and  one  hand 
derricks,  all  made  on  the  work,  were  used  in  the  handling,  cutting,  and  piliag  of 
the  stone.  The  quantities  cut  were  150  yards  special  stone,  74.10  yards  pitch-^ 
stone,  and  28.11  yards  backing  stone. 

Concrete, — The  greater  part  of  the  concrete  stone  was  broken  last  year,  mostlj  io 
the  yard  in  WcHt  Virginia,  but  on  account  of  the  poor  foundation  rock  found  in  the 
coffer  the  quantity  or  concrete  needed  was  greatly  increased,  and  a  yard  was  pre- 
pared on  the  opposite  shore  for  the  purpose  of  breaking  stone.  The  stone  used  is  a 
fairly  good  sandstone,  blasted  from  the  approaches  to  the  lock,  and  was  broken  by 
hand  so  as  to  pass  through  a  2-inch  ring.  After  it  had  been  wheeled  or  carried  io 
cars  to  the  point  it  was  needed,  it  was  necessary  to  screen  it  at  times,  the  sofUr 
parts  crushing  to  sand  easily  when  handled  often,  and  settling  down  on  the  floor 
where  it  had  been  dumped.  The  mixing  of  concrete  was  all  done  by  hand,  the 
mortar  being  similar  to  that  used  for  masonry.  About  1|  barrels  of  cement  were 
required  to  the  yard  of  concrete,  and  about  110  barrels  were  used  in  twenty-four  honrt. 
After  thoroughly  mixing  the  dry  sand  and  cement  on  a  large  platform  the  water 
was  added  and  a  vigorous  stirring  with  a  dozen  hoes  quickly  made  a  good  mortar; 
then  the  stone  was  ahoveled  in  and  the  whole  mass  was  turned  ni>  with  shorels 
until  the  stones  were  thoroughly  covered  with  mortar.  It  was  then  placed  is 
wheelbarrows  and  taken  to  whero  needed,  or  directly  shoveled  to  the  point,  depend- 
ing on  relative  location  of  platform  and  the  work.  It  was  deposited  in  layers  aboat 
8  inches  thick,  and  rammed  until  the  water  covered  the  surface.  Three  hundred 
and  eighteen  cubic  yards  of  stone  were  broken  and  890.33  cubic  yards  of  concrete 
were  put  in  the  work. 

M<^Honry. — The  laying  of  masonry  was  begun  on  July  28,  but  was  not  carried  on 
contmuodsly,  owing  to  difficulty  in  securing  a  good  foundation  and  the  necessity  of 
blasting  to  set  deptn  for  the  anchor  rods.  The  pass  masonry  was  completed,  the 
pier  finished  to  a  point  above  low  water,  and  connection  made  with  the  weir,  la 
order  to  get  the  stone  from  the  yard  to  the  site  of  the  work,  a  double-track  incline 
180  feet  long  was  built  from  the  top  of  the  bank,  crossing  the  lock  chute  at  lower 
end  of  lock,  and  connecting  with  the  cofferdam.  Tracks  were  laid  from  the  incline 
into  the  stone  piles  and  on  the  coffer,  and  a  drum  was  placed  at  the  head  of  the 
incline.  When  fitted  with  rope  and  brake,  the  loaded  car  descending  brought  the 
empty  car  to  the  top.  An  engine  was  also  placed  at  the  incline  and  used  for  remov- 
ing stone  taken  from  the  outside  lock  wall  to  the  piles  in  the  yard,  and  in  hauling 
machinery  or  other  articles  needed.  One  steam  derrick  was  placed  on  the  coffer 
dam  for  laying  stone,  and  was  moved  outward  as  the  work  progre-ssed.  A  hand 
dern'ck  was  set  up  for  use  in  romoviuj^  stone  from  the  lock  wall  and  for  setting  that 

Sart  of  the  masonry  immediately  adjoining  the  lock.  The  cement  used  was  Norton's 
losendale.  The  sand  was  obtained,  largely,  from  the  opposite  shore,  and  it  was 
necessary  to  screen  all  of  it.  The  mortar  was  made  of  two  parts  sand  to  one  part 
of  cement,  and  it  required  about  one-thinl  of  a  barrel  of  cement  to  the  cubic  yard  of 
masonry.  Five  hundred  and  ninety -five  and  twenty-eight  hundredths  cubic  yards  of 
stone  were  laid  in  the  pass,  237.60  in  the  pier,  lOT.li  in  the  weir,  and  6.97  in  the  lock- 
wall  change— a  total  of  946.96  cubic  yards. 

Placing  the  iron. — The  fixed  ironwork  for  the  pass  and  pier  was  all  put  in  position; 
that  for  the  weir  was  received,  but  has  not  yet  been  used.  All  the  iron  was  weighed 
as  received  In  setting  the' anchor  bolts,  which  hold  the  sill  down,  a  pattern  wis 
cut  and  attached  to  a  frame  connecting  with  the  coffer  piles.  This  held  the  top  of 
the  bolts  in  the  exact  position  necessary  to  receive  the  sill  when  the  masonry  shooM 
reach  the  proper  heVj^Vit.  T\i^«y  aiiQ\v<yc  \^<AtA  we  1^  inches  by  10^  feet  long,  and,  at 
the  bottom,  have  a  oisVl  ^  meVioi^  %(\}QLa»T^.     Ki\«c  XXv^TsviBAKVEa:^  ^'^^X^TAXL^t  to  its  fnll 
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height  holes  were  drilled  into  every  piece  of  coding  along  the  apper  and  lower  faces 
of  tne  dam,  and  drift  bolts  8  feet  long  were  set  in  cement,  thus  thoroughly  binding 
the  whole  mass  together.  It  was  necessary  also  to  cut  channels  in  the  masonry  for 
the  tie-rods  holding  the  various  stones  together,  and  recesses  for  the  nats  and 
washers.  Seats  for  journal  boxes  and  axle  bearings  were  also  cut,  and  holes  drilled 
for  fastening  these  irons  down.  The  upstream  journal  box  was  fitted  into  the 
wooden  sill  and  bolted  to  it.  A  flushing  valve,  with  filling  and  disoharffe  pipes,  was 
Bet  in  the  pier,  to  be  used  for  keeping  the  trestle  recess  clean.  Nine  nundred  and 
four  feet  of  drift  bolt  holes  were  drilled  and  113  drift  bolts  set:  31  lower  journal 
boxes  and  31  axle  bearings  were  set,  requiring  155  bolts  and  the  drilling  of  250  feet 
of  holes;  31  anchor  bolts  were  set;  16  long  ties,  16  short  ties,  and  161>ent  straps 
were  fitted  to  the  masonry  and  put  in  place;  31  upstream  journal  boxes  were  fitted 
into  the  sill  and  bolted  with  124  bolts ;  130  linear  feet  of  strap  iron  was  put,  with 
rag  spikes,  on  Ihe  upper  exposed  face  of  the  sill. 

Fas8  sill, — The  pass  sill  is  of  the  best  grade  of  white  oak  that  could  be  obtained 
in  this  region,  auu  consists,  in  section,  of  two  pieces,  16  by  17  inches  each,  lyin^  one 
on  the  other,  and  rabbeted  so  as  to  lap  3  inches,  forming  a  sill  31  inches  in  height. 
A  check  4  iqches  in  depth  is  cut  in  the  stone  fioor  to  receive  it,  leaving  it  28  inches 
in  height  on  its  downstream  side.  On  its  upper  side  the  masonry  leaves  5  inches 
exposed  to  receive  the  foot  of  the  needles.  This  part  of  the  sill  is  slightly  sloped 
and  sheeted  with  iron.  The  sill  is  let  into  the  lock  wall  at  one  end  and  into  the  pier 
at  the  other  end  1  foot,  and  is  bolted  every  4  feet  to  the  masonry  underneath  and 
every  8  feet  to  the  masonry  upstream.  Both  sections  are  thus  tied  secnrely  verti- 
cally and  horizontally.  In  length  the  sill  consists  of  one  piece  20  feet  long,  one  14 
feet,  one  32  feet,  one  34  feet,  and  six  30  feet;  a  total  of  280  leet,  fitted  so  as  to  break 
joints,  and  halved  together  at  ends,  lapping  2  feet.  The  joints  are  all  made  at  anchor 
bolts.  The  timber  for  the  sill  was  purchased  by  contract,  hewn  and  sawed,  and  was 
counter  hewn,  dressed,  and  framed  on  the  work. 

Dredging. — The  dredge  Ward  was  employed  only  a  part  of  the  season ;  twenty  days 
in  July  in  cutting  away  the  dump  outside  the  lock,  and  thirty-seven  days  in  furnishing 
steam  for  pumping  and  laying  stone.  It  was  also  used  for  pulling  out  piles  and 
sheeting  from  the  old  lock  coffer  and  from  the  stationery  dam,  which  had  been  driven 
a  few  years  ago.  The  boiler,  lyhich  was  quite  old,  and  had  been  leaking  at  times  for 
some  years,  became  ver^''  leaky  while  furnishing  steam  for  the  pump,  bein^  pushed 
full  time  day  and  night  to  its  utmost  capacity,  and  it  was  thougnt  advisable  to 
abandon  it.  It  was  accordingly  taken  off  the  dredge,  and  a  couple  of  small  boilers, 
not  otherwise  in  use  at  the  time,  were  substituted  for  it.  These,  however,  did  not 
prove  satisfactory,  and  a  new  boiler  was  put  on  at  Cincinnati  after  the  dredge  left 
here.  A  now  dipper  handle  was  made  and  put  in,  and  some  new  gear  wheels  were 
added,  and  other  necessary  repairs  made  while  the  dredge  was  idle.  In  the  twenty 
days  tne  dredge  worked  this  year  5.878  cubic  yards  of  earth  and  rock  were  removed. 
The  dredge  remained  at  this  point  until  the  16th  of  October,  when  a  towboat  started 
with  it  to  the  Kentucky  River. 

Jiemoring  old  abutment. — The  location  of  the  movable  dam  is  at  the  lower  end  of 
the  lock,  while  that  of  the  stationary  dam  was  at  the  upper  end.  The  abutment  for 
that  dam  had  been  built  before  a  change  of  plan  was  decided  upon.  It  is  projiosed 
to  use  the  stone  in  the  abutment  for  the  construction  of  the  weir  and  the  new  abut- 
ment, and,  with  that  in  view,  the  ground  about  the  old  one  was  leveled  ofi*  and  a 
hand  derrick  set  np  and  the  stone  partly  removed.  Seven  hundred  and  sixty -three 
and  forty -seven  hundredths  cubic  yards  were  taken  out  and  piled,  and  750  yards  of 
earth  and  rock  were  removed  from  behind  the  wall.  The  Vement  was  cleaned  off 
and  the  stone  taken  out,  and  it  is  yet  expected  to  get  from  these  stones  the  100  pieces 
to  cut  for  the  weir  and  abutment.  The  lower  courKcs  were  not  disturbed,  but  will 
be  removed  as  needed  in  the  work. 

General  work. — The  property  has  been  cared  for  throughout  the  year.  Repairs  were 
made  to  the  3  barges  and  to  the  engines  and  tools.  Five  derricks  and  3  dump  boxes 
were  constructed.  The  hoisting  and  pumping  engines  were  taken  from  yard  to  coffer 
and  set  up,  and  returned  to  yard  at  the  close  of  tne  season.  The  derricks  and  pile- 
drivers  used  in  the  coffer  were  also  removed  to  the  yard,  as  were  also  the  pumps  and 
small  boilers.  A  large  shed  for  cement  was  built,  and  also  a  blacksmith  shop,  engine 
sheds,  tool  shed,  and  boiler  and  engine  house  on  barge.  Three  hundred  feet  of 
wagon  road  were  built  for  hauling  coal  and  cement  to  the  river,  and  a  pier  was  built 
from  which  to  load  the  coal  on  boats  when  it  was  taken  to  the  dredge.  Four  hun- 
dred and  sixty  feet  of  track  were  laid  into  the  stone  and  concrete  piles,  in  order  to 
remove  those  materials.  Eight  hundred  and  five  feet  of  runway  for  wheelbarrows 
were  put  in,  for  use  in  transporting  sand,  concrete,  stone,  etc.,  to  points  where 
needed.  A  temporary  dam  was  built  across  the  lock  chute,  so  as  to  force  all  the 
water  to  pass  the  outer  end  of  coffer  and  keep  that  chute  cut  out,  so  that  the 
dredge,  which  was  lying  there,  would  not  get  aground.  After  the  season's  work 
had  been  closed  the  cofferdam  and  the  bank  %f  ea^h  and  rock  surrounding  it  were 
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cnt  down  to  the  8-foot  water  line,  so  as  to  form  less  obs traction  to  narigation  daring 
rafting  tides.  For  this  purpose  441  cubic  jft'ds  of  loose  rock  and  480  cubic  yards  of 
earth  were  removed  and  68  piles  cut  off.  These  quantities  include  the  oattiiif 
down  of  the  dump  lying  outside  of  and  below  the  lock. 

SHmmarjf  of  work  done. — The  following  statement  shows  quantities  of  materiils 
used  and  work  performed : 

Stone  cut,  special,  pitch- face  and  backing cubic  yards . .  253. 31 

Masonry  laid,  lock,  pass,  pier,  and  weir do 946.96 

Concrete  put  in,  pass,  pier,  and  weir do 890.33 

Excavation  by  dredge,  earth,  and  rock do 5,878 

Excavation  by  men,  earth do 3,755 

Excavation,  loose  rock,  coal,  Are  clay,  etc do 380 

Excavation,  solid  rock do 60 

Excavation,  clay  for  cofferdam  tilling do 1,085 

Sheet  piles  driven  in  cofferdam linear  feet..  3,794 

Lumber  put  in  coffer  and  elsewhere feet,  B.  M..  50,279 

Cement  used barrels..  1,990 

Iron  put  in,  all  fixe<l  iron  of  pass  and  pier pounds,  f  40,646 

Stone  removed  from  old  abutment cubic  yards . .  763. 47 

Coal  used  for  dredge  and  yard  boilers tona..  269 

Oil  used  for  lighting  works .'. gallona. .  432 

Oil  used  for  lubrication do 131 

Nails  and  spikes pounds. .  2. 700 

There  yet  remains  to  be  done  the  following  work: 

1.  Completion  of  stone  cnttine  for  weir,  100  cubic  yards. 

2.  Construction  of  weir  dofferdam. 

3.  Putting  in  concrete  foundation  for  weir,  1,100  cubic  yards. 

4.  Laying  weir,  pier  and  abutment  masonrv,  ^,900  cubic  yards. 

5.  Excavating  site  of  weir  and  dump  outside  of  lock^  25,000  cubic  yardn. 

6.  Placing  fixed  iron  on  weir  and  trestles  on  pass  and  weir. 

7.  Making  needles  for  dam  and  boat  for  caring  for  same. 

8.  Paving  behind  lock  and  abutment,  2,200  square  ^^ards. 

9.  Building  protection  crib  below  abutment. 

10.  Putting  in  new  upper  gates  of  lock. 

11.  Building  two  Ipck-tenders'  dwellings. 

The  above  work  can  be  completed  within  tivo  months  after  sufficient  money  beeomsi 
available.  In  addition  to  tnis,  there  is  considerable  luiscellaneoas  work,  such  as 
grading  and  cleaning  the  grounds,  smoothing  off  the  ledge  of  rock  in  the  approaebss 
to  lock,  etc.,  which  can  be  done,  if  necessary,  after  the  lock  is  open  to  navigatioii. 

Respectfully  submitted. 

B.  F.  Thomas. 

Maj.  1).  W.  L(»('KWooD, 

Corps  of  Engineers,  U.  S.  A. 


Commercial  etaHstics  for  fiscal  year  ending  June  SO,  1894,  Big  Sandy  Jiirrr,  llr^t  I'irgi 

and  Kentucky. 


Articles. 


Hide* 

Lent  her 

Luiiiber 

Produce 

Live  stock 

Spokes 

Staves 

TanlMirk 

Tinilter,  IngM  and  knots 

Ties,  railroad 

Wheat 

Wool 

Misoellaneona 

Paaseugers 


1890. 


Ton*. 

75 

34 

3,000 

2,511 

405 

750 

7.000 

0,831 

208,401 

15.000 

510 

11 

19,000 

1,874 


Total A  •IW^,^*^ 


\ 


1801. 

1802. 

1893. 

1 

18M. 

Tona. 

Tons. 

Tont. 

Am 

50 

30 

3,000 

60 

96 

6 

650 

¥» 

3,000 

230 

1,735 

2,090 

500 

150 

1,190 

9» 

2,200 

4,080 

530 

im 

1,050 

5,280 

1,803 

iv» 

10,000 

28,060 

1,960 

tm 

225,000 

300,050 

331,570 

200.  OM 

10,000 

90.625 

68,750 

40.000 

480 
15 

7 

7 

21,060 

16,050 

56,914 

SO.W 

900 

L400 

2,503 

LSOO 

I  *Kn,w« 

486,028 

466^723 

\ 

m.m 
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List  of  boats  plying  on  Big  Sandy  River,  West  Virginia  and  Kentucky. 


Xamo  of  boat. 


Andy  Hatcher 

Beulah  Brown 

CC.Martin* 

Fairplay 

Favorite 

Frank  Preaton 

J.C.Hopkins 

Jennie  George 

Lexington 

Marr  J-  Hatcher 

Sanay  Valley 

Sip  Bayea  ./. 

Stella  (tow)* 

VireieRatcliff* 

BnckeTe  Boy  (tow) . . 

Gate  City  (tow) 

Sea  Lion  (tow) 

Tom  Spurlock  (tow) 


Character. 


Stem-wheel 
Side- wheel. . 
Stem- wheel 
Side- wheel  '. 

...do 

Stem-wheel 
Side- wheel. . 

...do 

Stem-wheel 

...do 

Side- wheel.. 

...do 

Stem-wheel 
Slde-wh(^el.. 
Stem-wheel 

...do 

...do 

...do 


Length. 


Ftet. 
117 
118 
103 
125 
103 

no 

102.5 

93 
120 
110.4 
105 
100 

Vi 
110 


Breadth. 


Ftet. 
18 
15 

18.2 
19 

14.8 
18 

16.4 
14 
22 
20 
14 
14 
16 
15 


Depth. 


Feet. 
3 

2.5 
2.9 
3 

2.5 
3 

2.4 
2.5 
3.5 
3 

2.8 
1.8 
2 
2.6 


Tonnage. 


65 

37.71 

76.78 

49 

43.^ 

60 

67 

19.05 

48.72 

55.05 

40 

24.12 

25 

43 


IIT 


22 


100 


*  New  line. 

BEPOBT  RESPECTING  THE  NEEDLE  DAM  ON   THE  BIG   SANDY  BIYEB 

NEAB  LOUISA,   KY. 

[Printed  in  House  Ex.  Doo.  No.  78,  Fifty- third  Congress,  second  session.] 

Wab  Department, 
Washington^  D.  C,  January  18^  1894. 

SiE:  llesponding  to  the  resolQtioii  of  the  House  of  Representatives, 
dated  January  17,  1894, 1  have  the  honor  to  transmit  herewith  a  letter 
from  the  Chief  of  Engineers,  dated  the  18th  instant,  submitting  a  copy 
of  a  letter  dated  October  13,  1893,  from  Maj.  D.  W.  Lock  wood,  Corps 
of  Engineers,  containing  an  estimate  amounting  to  $70,151.58  for  com- 
pleting the  needle  dam  on  the  Big  Sandy  River  near  Louisa,  Ky. 
Very  respectfully, 

J>AN1EL  8.  La^ont, 

Secretary  of  War, 

The  Speakeb  of  the  House  of  Repbesentatives. 


letteb  of  the  chief  of  engineebs. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  J),  C,  January  18,  1894, 

Sib:  I  have  the  honor  to  acknowledge  receipt  of  resolution  of  Jan- 
nary  17, 1894,  requesting  the  Secretary  of  War  to  furnish. the  House 
of  Representatives  at  the  earliest  day  possible  information  as  to  the 
amount  necessary  to  complete  the  improvement  on  the  Big  Sandy  River 
at  Louisa,  Ky.,  and  in  reply  to  its  reference  to  this  office  for  report,  to 
submit  the  accompanying  copy  of  letter  of  October  13, 1893,  from  Maj. 
D.  W.  Lockwood,  Corps  of  Engineers,  containiug  an  estimate  amount- 
ing to  $70,151.58  for  completing  the  needle  dam  on  the  Big  Sandy  River 
near  Louisa. 
The  resolution  of  the  House  of  Representatives  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Hon.  D.  S.  Lamont,  Brig.  Qen.j  Chief  of  Engineers. 

Secretary  of  War. 
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report  of  maj.  d.  w.  lockwood,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  October  13j  1893. 

General:  Under  date  of  March  1, 1893, 1  had  the  honor  to  submit  a 
partial  report  on  the  needle  dam  proposed  for  the  Big  Sandy  Kiver,  near 
Louisa,  Ky.,  together  with  maps  sho^vSng  general  fe>atures  of  the  work. 

In  the  ^*  report  of  board  of  officers  of  the  Cori>8  of  Engineers  on 
dam  in  Big  Sandy  River,  near  Louisa,  Ky.,^  dated  November  10, 1891, 
an  estimate  of  the  cost  of  the  structure  was  given.  This  estimate  was 
only  approximate,  as  at  that  date  only  the  general  features  of  the 
project  had  been  considered ;  no  details  upon  which  a  careful  estimate 
of  cost  could  be  based  had  been  worked  out,  and  the  character  of  the 
river  bottom,  beyond  the  fact  that  rock  had  been  found  at  certain 
depths,  was  unknown. 

The  masonry  of  the  pass  is  completed,  and  its  cost  has  materially 
exceeded  the  original  estimate,  owing  to  the  fact  that  coal  was  found 
in  the  river  bottom,  necessitating  increased  excavation  for  the  founda- 
tion and  additional  masonry.  It  would  hardly  be  safe  to  assume  a 
different  condition  of  affairs  for  the  foundation  of  the  weir.  It  has  also 
been  demonstrated,  by  the  results  of  the  past  season's  work,  that  a 
considerable  increase  in  the  amount  of  dredging  over  that  anticipated 
at  the  time  the  first  estimate  was  made  will  be  required. 

I  have,  therefore,  the  honor  to  submit  herewith  an  estimate  of  cost 
of  completing  the  work,  based  upon  the  cost  of  work  already  done  and 
the  most  reliable  data  available  at  this  date.* 

It  must  be  borne  in  mind  that  in  work  of  this  character  a  consider- 
able allowance  must  necessarily  be  made  for  delay  and  damage  by  high 
water,  as  each  time  a  coffered  space  is  flooded  in  the  Big  Sandy  River 
a  large  deposit  of  sand  is  made.  Besides,  under  the  workings  of  the 
eight-hour  system,  the  cost  of  labor  is  increased  fully  20  per  cent. 

Estimate  f 01' completing  needle  dam  on  Big  Sandy  Bicer  near  Louisa,  Kg. 

Stone  cutting,  200  cubic  yards,  at  $7 $!♦  400. 00 

Stone  laying,  2,300  cubic  yards,  at  $3.50 8^(B0.00 

Concrete,  1, 100  cubic  yards,  at  $7 " 7, 700. 00 

Excavation,  20,000  cubic  yards,  at  25  cents 5, 000. 00 

Excavation,  10,000  cubic  yards,  at  50  cents 5,000.00 

Cofferdam  for  weir ,. 6, 500. 00 

Iron,  m/ivable  parts,  pass,  68,428  pounds,  at  12  cents 8, 211. 38 

Iron,  movable  parts,  weir,  44,611  pounds,  at  12  cents 5, 353. 32 

Iron,  false  trestles,  7,246  pounds,  at  15  cents 1, 086, 90 

500  needles,  5"  X  5"  X  16S pass,  at  $2.50 1,250.00 

500  needles,  3i"  X  5"  X  10',  weir,  at  $2 1.000. 00 

Eoat  for  storing  needles,  etc 1, 000. 00 

Machinery  for  operating  dam ^ 300. 00 

Paving  behind  lock  and  abutment,  2,200  square  yards,  at  $1.50 3, 300. 00 

Protection  crib  below  abutment 3, 000. 00 

New  upper  gates,  lock 3, 000. 00 

Two  lock-keepers'  dwellings 3, 000. 00 

Engineering,  superintendence,  tools,  etc 6, 000. 00 

Total 70,151.58 

Should  the  above  amouut  be  appropriated,  the  work  can  be  completed 
in  one  season,  and  a  marked  saving  in  ultimate  cost  realized. 
Very  respectfully,  your  obedient  servant, 

D.  W.  LoCKWOOD, 

Brig.  Gen.  Thomas  L.  Casey,  Major  of  Engineers. 

Chief  of  Engineers  J  U.  S.  A. 
(Through  Gen.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
If  orthwest  "Dwiaioii.^ 
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U.  S.  Engineer  Office, 
Detroit^  Mich.,  October  18 y  1893. 

Kespectfiilly  forwarded  to  the  office  of  the  Chief  of  Engineers, 
ai^proved. 

O.  M.  POE, 
Colonel  Corps  of  Engineers,  etc.j 
Division  Engineer,  Northicest  Division. 

H  H  10. 

IMPROVEMENT  OF  LEVISA  FORK  OF  BIG  SANDY  RIVER,  KENTUCKY. 

The  Levisais  the  western  of  the  two  forks  that  unite  at  Louisa  to 
form  the  Big  Sandy  River.  It  rises  in  the  southwestern  part  of  Vir- 
ginia, at  an  elevation  of  about  1,500  feet  above  tide  water,  and  flows  in 
a  northerly  direction.  Its  banks  in  many  cases  are  rocky,  in  others 
composed  of  sand  and  clay.  It  possesses  all  the  characteristics  of  a 
n^ountain  stream,  a  steep  average  slope,  and  pools  of  varying  depth, 
separated  by  rock,  bar,  or  ripples,  that  at  low  water  often  have  but  a 
few  inches  of  water  over  them.  The  average  fall  from  Pikeville  to 
Louisa  is  1.49  feet  per  mile,  the  distance  being  86J  miles. 

The  object  of  the  improvement  has  been  to  facilitate  rafting  and  push- 
boat  navigation  in  the  upper  river,  and  to  improve  low-water  steam- 
boat navigation  so  far  as  this  can  be  done.  Steamboats  can  not  run  iu 
this  or  Tug  Fork  at  dead  low  water,  but  the  work  done  so  far  has  been 
of  such  character  as  to  permit  of  their  running  on  smaller  rises  than  was 
the  case  before  the  improvement  Avas  commenced.  Push-boat  naviga- 
ticn  during  low  water  is  a  very  important  matter  on  this  stream, 
owing  to  the  fact  that  there  are  no  good  roads  for  hauling  freight,  and 
a  few  inches  increase  in  depth  is  a  matter  of  no  small  moment  to 
freighters.  Coal  mines  have  been  opened  at  and  near  Peach  Orchard, 
and  quite  extensive  shipments  are  made  by  rail  to  Ashland,  on  the 
Ohio,  where  it  is  put  iu  barges  for  transportation  down  that  river. 
Could  coal  be  shipped  by  water  from  the  mines,  the  output  of  coal  would 
be  lar^ly  increased. 

The  work  of  previous  years  has  removed  the  most  important  obstruc- 
tions, so  that  during  the  past  season  it  was  only  necessary  to  clear  out 
chutes  that  had  become  obstructed  by  material  washed  in  during  the 
preceding  high  water,  and  take  out  such  obstructions  as  logs,  stumps, 
and  snags  that  are  always  found  in  the  channel  after  a  rise. 

The  stream  under  the  present  project  is  incapable  of  permanent, 
improvement,  as  the  obstructions  to  navigation,  such  as  snags,  stumps, 
logs,  etc.,  are  liable  to  re-form  at  any  time,  and  an  annual  approprijir 
tiou  of  about  $2,500  is  needed  to  keep  it  clear. 

For  details  of  work  done  during  the  past  year,  attention  is  respect- 
fully invited  to  the  report  of  Assistant  Engineer  B.  F.  Thomas,  .appended 
hereto. 

APriiOl'iriATIONS. 

JiinoU,  1880 $2,500 

March  3,1881 2,000 

August  2, 1882 5.00O 

.July  5.1885 5,000 

August  5,  1886 3,750 

September  19,  1890 2, 50O 

JiUy  13,1892 2,500 


'f 


rotal 23,250 

ENG  94 126 


2002   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S,  ARHT. 

Money  slatement. 

July  1 ,  1893,  balance  unexpended $873. 90 

J  unc  30,  1894,  auioant  expended  during  fiscal  year 809. 82 

July  1,  1894,  balance  unexpended 64.08 

Amount  that  can  be  profitably  expendedin  fiscal  .vcareudingJnne30,1896      2, 503.00 
Bubiuittcd  In  ccmpliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


REPORT   OF   MR.    R.    F.    THOMAS,    ASSISTANT   ENGINEER. 

Louisa,  Ky.,  June  SO,  JS94. 

Major:  I  have  the  honor  to  report  upon  the  improvement  of  the  Levisa  Fork  of 
Big  Sandy  River  for  the  liscal  year  ending  June  30,  1894. 

The  crew  was  placed  in  charge  of  Mr.  Fred.  McHenry,  and  consisted  of  14  men, 
living  upon  a  quarter  boat  and  having  another  boat  for  carrying  tools  and  explo- 
sives. 

At  the  time  of  my  last  report  the  party  had  been  ont  about  threo  weeks,  and  it 
completed  its  work  for  the  season  on  July  28 — the  amount  of  money  on  hand 
bcingsmall — removingobstructions  to  navigation  at  Jack  Harris,  John  Lee  Hatehers, 
Grintes  Shoal,  Lem  Layue  Shoal,  Davidson  Shoal,  Ball  Alley  Rock.  Prestonborf, 
Moody  George  Shoal,  Wircman  Shoal,  Hager  Shoal,  Joe  Auxiers,  John  Porter  Shoal, 
Bird  Preston  Shoal,  Devils  Drawbars,  Hells  Gate  Shoal,  Buffalo  Shoal,  Vina  Preston 
Shoal,  Greasy  Shoal,  Wild  Goose  Shoal,  Little  White  House  Shoal,  Jack  Fannons, 
John  Borders,  Dave  Kises,  D.  W.  Garreds,  William  Careys,  Joe.  McClures,  Harry 
McClurcs,  Dock  Millers,  A.  Capertons,  Lick  Creek,  and  Louisa.  One  hundred  and 
fifty-ninesnags,  71  trees,  95  stumps,  120  cubic  yards  of  solid  rock,  and  1,440  cubic  yanla 
of  loose  rock  were  removed,  and  23  trees  were  topped.  The  river  was  left  in  very 
nice  condition,  and  I  think  the  biennial  appropnation  of  $2,500,  if  continued,  will 
maintain  it  in  satisfactory  navigable  shape.  There  has  been  a  marked  improre- 
ment  in  the  length  of  the  navigable  season,  as  well  as  in  the  carrying  capacity  of 
the  boats  on  this  stream  within  the  last  few  years,  and  these  improvements' an 
wholly  *luo  to  the  work  done  by  the  Government. 

Respectful Iv  submitted. 

B.  F.  Thomas, 
Assist  ant  Enffinftr. 

Maj.  D.  W.  LocKWOOD, 

Corps  of  Engineers,  L\  S.  A. 


Note. — Commercial  statistics  included  in  the  report  for  improving  Big  Sandy 
iver.  West  Virginia  and  Kentucky. 


River 


H  H  li. 


IMPKOVKMENT  OF  TUG  FORK    OF    BJG   SANDY    R1^"ER,  W^EST    VIRGINIA 

AND  KENTUCKY. 

The  Tug  Fork  is  tlie  eastern  of  the  two  forks  which  unite  at  the  town 
of  Louisa,  2(5  miles  from  the  Ohio,  to  form  the  Big  Sandy  Elver.  It  rises 
in  the  f>outhwest  corner  of  West  Virginia  and  flows  toward  the  north- 
west for  a  distant  of  140  miles.  For  a  distance  of  18  miles  at  its  head 
it  forms  a  part  of  the  boundary  between  Virginia  and  West  Virginia, 
and  below  this  it  and  the  Big  Sandy  form  the  boundary  between  West 
Virginia  and  Kentucky. 

Tlie  Tug  throughout  most  of  its  length  is  a  characteristic  mountain 
stream  formed  of  a  series  of  pools  separated  by  ripples. 

The  average  fall  per  mile  from  Pond  to  Warfield,  a  distance  of  23.5 
miles,  is  1.9G  feet  per  mile,  and  from  Warfield  to  Louisa,  a  distance  of 
35  miles,  1.72  feet  per  mile. 
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The  object  of  the  improvement  has  been  to  facilitate  rafting  of  logs 
from  the  upper  portion  of  the  stream  and  its  branches,  to  provide  a  low- 
water  x)ash-boat  channel,  and  to  make  it  possible  for  light-draft  steam- 
boats to  run  at  lower  stages  than  formerly  while  the  river  was  in  an 
unimproved  state. 

The  work  done  has  been  that  of  clearing  the  channel  of  rocks,  snags, 
stumps,  etc.,  and  the  banks  of  overhanging  trees,  while  with  special 
reference  to  i)ush-boat  interests,  channels  have  been  cut  through  the 
ripples  or  shoals. 

The  Government  has  improved  this  river  from  its  mouth  at  Louisa  to 
Baileys  Dam,  a  distance  of  100  miles. 

As  the  roads  through  the  mountains  are  little  more  than  trails,  they 
are  entirely  unfitted  for  freighting  purposes,  so  that  the  people  along 
the  river,  and  particularly  those  well  up  the  stream,  are  almost  depend- 
ent upon  water  transportation  for  obtaining  supplies,  etc.  The  lower 
l)ortions  of  the  river  are  reached  by  steamboats,  but  above  steamboat 
navigation  push  boats  alone  can  be  used,  and  little  channels  have 
been  made  through  the  shoals  and  ripples  in  the  past  for  their  passage. 
This  kind  of  navigation  may  appear  to  be  of  comparatively  little 
account,  but  gains  in  importance  materially  when  it  is  considered  that 
it  furnishes  the  only  means  of  communication  for  obtaining  supplies. 

Again,  the  Tug  being  a  small  stream  of  steep  slope,  with  rocky  banks 
ill  many  places,  it  is  dangerous  to  run  rafts  in  high  rises,  owing  to  the 
difficulties  of  management  due  to  shaip  bends  and  swift  currents;  con- 
sequently, timber  is  brought  out  only  on  moderate  rises,  and,  prefera- 
bly, on  a  falling  river. 

The  Norfolk  and  Western  Railroad  follows  the  right  bank  of  the 
river  for  some  distance,  and  its  construction  has,  to  a  greater  or  le^s 
extent,  affected  the  navigable  capacity  of  22  miles  of  the  river  from  the 
upi)er  limit  of  the  imjiroved  portion  down.  In  clearing  the  right  of 
way  and  grading,  stumps  and  trees  were  rolled  into  the  river,  and  large 
quantities  of  rock  were  blasted  into  the  stream.  It  is  claimed  by  the 
railroad  people  that  these  obstructions  have  been  removed,  and  that 
the  river  is  in  good  condition  again;  rivermen  deny  this,  and  an  inspec- 
tion, when  the  river  gets  sufficiently  low,  Avill  alone  determine  the 
situation. 

Under  date  of  July  1,  1891,  the  Norfolk  and  Western  Kailroad  et  al. 
were  perpetually  enjoined  from  obstructing  the  navigation  of  the  Tug 
Fork,  and  ordered  to  remove  obstructions  already  created  by  them 
before  the  15th  day  of  November,  1891;  and,  furthermore,  they  were 
permitted  to  go  forward  with  the  construction  of  the  road,  and  if  any 
1  ocks,  trees,  etc.,  were  accidentally  or  from  necessity  thrown  into  the 
stream,  they  were  to  be  removed  within  three  months;  a»d,  finally,  all 
said  rock,  stone;  trees,  logs,  lumber,  timber,  and  debris  were  to  bo 
removed  before  November  15, 1892,  A  bond  of  $25,000  was  required 
for  faithful  compliance  with  the  decree.  On  August  2, 1893, 1  inspected 
that  i)ortion  of  the  river  which  had  been  obstructed  by  the  railroad 
company  during  its  construction,  and  found  that  the  obstructions 
placed  therein  by  the  company  and  its  contractors  had  been  removed. 

It  may  be  stated  that  the  improvement  of  this  stream  is  not  per- 
manent in  its  character,  as  the  obstructions,  such  as  snags,  sunken  logs, 
etc.,  are  liable  to  re-form  each  year. 

Tlie  report  of  Assistant  Engineer  Thomas,  appended  hereto,  gives 
details  of  work  done  during  the  i^ast  fiscal  year. 
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Jane  14.  ly^} - fcia» 

March  3,  Iwl i*y* 

Aoj^st  2.  I>ft52 - - i4fii> 

JnlT5.  \f9*4 5.a« 

Aa^«t5,  1%«6 i*;*? 

gcrptember  Id,  l«eO 2L5f«> 

ja]ji3,  i*ee - i») 

Total :3L^ 

Money  sfatememL 

Jnly  1.  l>»f<J.  Iralance  nnexpendetfl IK33.CI 

Jane  3i>.  I>?i4,  ■:.iaoaiit  expended  dnrin^  6.<cal  year 79fiS* 


Joly  1.  I?<?*4.  I^aiance  unexpended - 3StW 

Jniy  1.  1>»!^4.  oiit«»tiindiu;;^  liabilities - .51 

Jnly  1.  IKM,  Valance  a%'ailable 3t  U 

i  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  S>.  ISOS  ^  3<)O.C0 
•  Sabmitte4l  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1><66  and  1867  and  of  <iandry  eiril  act  of  Marrh  3.  1^83. 


KEIMJKT  OF   31 K.    K.    J.    THOMAS.    A5SI-STAXT  EX<;iXE£S. 

LoriSA,  Ky..  Jmm€X\ISM. 

Major  :  A  party  in  charge  of  Capt.  James  Welch  was  sent  oot  on  Tn^  Fork  aboot 
the  1st  of  Aii«r^i»t  to  clear  the  channel  of  such  obstructions  as  had  come  into  it 
iliiriu;;;  the  wiuter  and  spring,  and  to  put  the  shoals  in  better  condition  for  naTigi- 
tioii. 

Work  wa.^  <lone  at  Mill  Creek.  Vinson  Rocks.  Mnlberrr  ShoaL  Cold  water  Bnneh, 
Lost  C  reek,  Copley  ShoaU  Endicott  ^^hoal.  Calf  Creek.  Lick  ShoaJ,  Back  Creek.  Wolf 
^hosK  Yrtcey  >liiice.  John  Parsley  Shoal,  Lpng  Branch  Shoal,  Carter  Ripples.  Pi{seon 
^^hoaU  White  House  Shfval.  Mount  Sterling  Shoal,  Joe  Dempsey  Shoal,  Coleman  Shoal, 
lii^  Creek  Shoal.  Jim  Taylor  Shoal.  Alley  Island,  and  Sugartree  Falls.  One  hondnd 
aiul  seventy-six  snags,  81  trei-s,  119  stumps,  608  cubic  yards  of  solid  rock,  and  2.001 
cubic  yards  of  loose  rock  were  remove<l,  and  14  trees  were  topped. 

TbeViver  was  left  in  excellent  condition  for  navigation  on  all  the  navigable  por- 
tion of  it,  alK)iit  €0  miles,  and,  if  the  appropriations  are  continnetl  as  they  have  been, 
it  can  l»e  kept  in  jro<i<l  order. 

Respect fullv  submitted. 

B.  F.  Thomas, 

Ag9i9iamt  Emffimeer. 

Maj.  D.  W.  Lock  WOOD, 

Corps  of  Engxntcrt,  U.  S,  A, 


Note. — Coinincr<*ial  statistics  inclndcNl  in  the  report  for  improving  Big  Sandy 
River.  West  Virginia  and  Kentucky. 


H  H  12. 

IMPR<iVE>!ENT  OF  Gl'YANDOTTE  RIVER,  WEST  VIRGINIA 

Tlie  Guyaiidotte  Eiver  rises  in  the  southwestern  part  of  West  Vir- 
ginia, and,  flowing  in  u  nortli westerly  direction,  empties  into  tlie  Ohio 
12  miles  above  tbe  month  of  the  Big  Sandy,  and  39  miles  below  the 
month  of  the  Gte-Al  ¥i.akWA^s\wii. 
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The  project  for  the  improvement  was  adopted  in  1878,  and  contem- 
plated the  obtaining  of  a  clear  channel  with  a  width  of  30  feet,  and  a 
least  depth  of  18  inches  during  five  months  of  the  year  by  the  removal 
of  rocks,  snags,  and  other  obstructions.  This  river  was  practically 
closed  before  work  commenced,  except  during  rises  of  considerable 
height. 

The  stream  was  once  improved  by  the  State  of  Virginia  by  the  con- 
struction of  G  locks  and  dams.  The  locks  were  constructed  of  timber, 
and,  as  a  matter  of  course,  after  a  time,  the  charges  for  repairs  ren- 
dered necessary  by  the  natural  decay  of  the  wood  became  very  great, 
and  a  little  further  along  the  system  was  abandoned,  and  what  had 
formerly  constituted  a  useful  improvement  now  became  obstructions. 
The  old  locks  and  dams  were  carried  away  in  part  from  time  to  time  by 
floods,  so  that  when  the  first  report  on  this  river  was  made  by  Maj. 
William  E.  Merrill,  in  1875,  most  of  them  had  been  i^artially  washed 
away,  but  the  ruins  of  one  still  constituted  the  worst  obstruction  on 
the  river. 

There  are  two  milldams — Pecks,  7  miles  below  Logan,  and  Lamberts, 
19  miles  below  Pecks — that  still  constitute  serious  obstructions  to  navi- 
gation, and  have  been  reported  to  the  Department  as  such.  The  author- 
ity for  their  construction  in  the  first  i)lace  was  based  upon  a  permit 
from  the  circuit  court,  and  their  continuance  has  been  a  nuisance  and 
constant  damage  to  the  river  interests. 

The  work  in  previous  years  has  been  to  cut  passageways  through 
the  old  dams  where  required,  make  channels  through  the  shoals  for 
push  boats,  and  remove  such  obstructions  as  rocks,  snags,  logs,  stumps, 
etc.,  existing  in  the  channel  of  the  river,  as  would  interfere  with  raft- 
ing at  ordinary  and  low  rafting  stages. 

The  stream  is  incapable  of  permanent  improvement,  as  the  obstruc- 
tions in  the  channel,  such  as  trees,  snags,  logcn,  etc.,  are  liable  to  re-form. 
The  stream  up  to  Logan,  a  distance  of  81 J  miles,  has  an  average  fall  of 
about  22  inches  to  the  mile. 

No  work  was  done  during  the  past  fiscal  year,  the  balance,  $54.30, 
being  so  small. 

ArPKOPRIATIOXS. 


Juuel8,1878 $2,000 

Mcarch3,1879 1,000 

Juno  14, 1880 2,000 

March  3, 1881 3,500 

August  2, 1882 2,000  I  Total 18,500 

July5,1884* 2,000  i 


August  11, 1888 $2,000 

September  19, 1890 2,000 

July  13, 1892 2,000 


Money  statement. 

July  1, 1893,  balance  unexpended $54. 36 

J  une  'iOf  1894,  amount  expended  during  fiscal  year 26. 08 

Jnly  1, 1894,  balance  unexpended 28. 28 

July  1, 1894,  outstanding  liabilities .25 


July  1, 1894,  balance  available 28.03 

30,1896      2^000.00 

^, ^ ver  and 

(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

Made  available  by  act  of  August  5,  1886* 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
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Commercial  8tati8tic8  for  fiscal  year  ending  June  30, 1894,  Guy  andoUe  River,  West  Vir^wia, 


Articles. 

1891. 

1892. 

1 

1893. 

1894. 

Crona-ties 

Tofis. 

Tons. 
12,500 
90,000 
1,300 

Tons. 
60,000 
120.940 
1.310 

Tom. 

40.000 

100,  no 

1,221 

Timber 

60,000 
1,128 

MiHt'ellaDOOiia  .         --- - 

Total 

61.128 

103,800 

182,250 

141,221 

1 

List  of  boats  plying  on  Guyandotte  River,  West  Virginia. 

Ni 

Euno  of  boat. 

Character. 

Length. 

Breadth. 

Depth. 

i 

Tonnagr. 

1 

J.  T.  Ilustler  , 

Side- wheel 

...-.do 

Feet. 

75 
103 

Feet. 
16 
14.8 

Feet. 
2.2 

2.5 

16.68 

Favorito  * 

43.64 

*  New  lino. 

■ 

HH  13. 

IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 

« 

The  Little  Kanawlia  drains  the  ceutral  portion  of  West  Virginia, 
rising  in  Ui)shur  County.  Its  course  is  a  little  north  of  west,  and  it 
empties  into  the  Ohio  at  Parkersburg;  its  total  length  is  about  150 
miles. 

The  Little  Kanawha  Navigation  Company  owns  and  operates  four 
locks  and  dams  on  this  river,  which  furnish  slack- water  navigation  from 
the  Ohio  up  to  a  point  2  miles  above  the  village  of  Burning  Springs 
where  the  United  States  lock  is  located,  but  the  service  of  thissj^stein  is 
very  i)oor,  owing  to  the  dilapidated  condition  of  both  locks  and  dams. 
Breaks  and  washouts  are  of  frequent  occurrence  during  high  water, 
and  the  interruption  to  navigation  is  in  consequence  expensive  and 
harassing. 

The  present  project  for  the  improvement  of  this  river,  adopted  in  1876 
and  modified  in  1880,  contemplates  the  construction  of  a  lock  and  dam 
to  extend  slack-water  navigation  for  a  draft  of  4  feet  a  distance  of 
12  miles  above  the  point  readied  by  the  navigation  company,  and  the 
imi)rovenicnt  of  the  natural  channel  of  the  upper  river  by  the  removal 
of  obstructions,  etc.,  for  a  distance  of  80  miles^  the  object  of  the  latter 
being  to  obtain  a  cliannel  of  a  minimum  width  of  40  feet,  with  a  depth 
of  2  feet  for  at  least  four  months  in  each  year. 

The  lock  and  dam  for  extending  slack-water  navigation  above  the 
works  of  the  Little  Kanawha  Navigation  Company  are  completed,  the 
lock  having  been  opened  to  navigation  December  2,  1891.  This  gives, 
theoretically,  4  feet  navigation  to  and  a  little  above  the  mouth  of  the 
west  fork. 

During  low  water  the  lower  miter  sill  is  sometimes  out  of  water, 
owing  to  the  leaking  of  the  dams  of  the  Little  Kanawha  Navigsition 
Company.  The  dam  at  Palestine,  9  miles  below  Burning  Springs,  is 
particularly  bad,  so  that,  at  times,  when  water  is  running  over  the 
crest  of  No.  5,  t\ie  u\>\>ftT  ^viviwv!.^  ot  tVv^  lower  uiiter  sill  of  the  lock  will 
be  out  of  water  fuWy  ^  mcXi^^. 
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APPKOPRIATIONS. 


An;ru8t  14, 1876 $7,  300 

Juno  18,  1878 18,000 

March  3, 1879..... 18,000 

J nno  14, 1 880 15,  000 

March  3, 188 1 40, 000 

August  2,  1882 31, 000 


Augusts,  1886 $16,875 

Augu8tll,1888 25,000 

September  19, 1890 40,000 


Total 211,175 


Monet/  statement. 

.July  1,  1893,  balance  unexpended $263. 17 

Juno  30,  1894,  amount  expended  during  liscal  year 238. 29 


July  1,  189i,  balance  unexpended 24. 88 

July  1,  1894,  outstanding  liabilities 1.60 


July  1,  1894,  balance  available 23. 28 


Note. — For  commercial  statistics  and  list  of  boats,  see  report  for  operating  and 
care,  etc..  Little  Kanawha  River,  West  Virginia. 


H  H  14. 

OPERATING  AND  KEEPING  IN  REPAIR  THE  LOCK  ON  LITTLE  KANAWHA 

RIVER.  WEST  VIRGINIA. 

This  lock,  known  as  No.  5,  is  located  about  42  miles  from  the  mouth 
of  the  river,  and  above  the  four  locks  and  dams  owned  and  operated 
by  the  Little  Kanawha  iSra\igation  Company.  It  was  opened  to  navi- 
gation December  2,  181)1,  and  since  that  time,  with  the  exception  of  a 
few  days,  has  been  in  condition  to  be  operated  continuously,  . 

During  very  low  water  the  pool  below  the  lock  is  lowered,  on  account 
of  the  leaking  of  the  company's  dam  below  Burning  Springs,  at  times 
to  such  an  extent  that  the  lower  miter  sill  of  the  lock  shows  above  the 
water's  surface. 

During  the  past  year  the  bank  below  the  lock  was  protected  by  riprap, 
and  also  the  bank  above  the  abutment.  A  few  pieces  of  sheeting  were 
replaced  on  the  dam,  and  the  gate  bonnets  were  repaired. 

ALLOTMENTS. 

1892 $1,500,00 

1893 4,426.65 

1894 3,837.97 

Total 9,764.62 
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Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  narigation  on  that 
2}ortion  of  the  Little  Kanawha  liiver,  West  Virginia,  improved  by  lock  and  dam,  during 
the  fiscal  year  ending  June  30 j  1894. 


July 

August  — 

September , 

October 

November , 

December.. 


January . 
February 
March  .  .* . 
April .... 

May 

June 


Total 


Months. 


Salaries. 


1893. 


$95.00 


1894. 


490.00 
145.00 
295.00 
295.00 


190.00 


05.00 

145.  00 

95.00 

95.00 


Labor 

and 

material. 


1, 040.  00 


Current 

and 

contingent 

exiienses. 


$197. 35 


80.  05 

2.94 

46.85 


327. 19 


$16. 75 

20.60 
37.60 


37,60 


27.75 

37.60 

.23 


Total. 


995.00 
16.75 
687. 35 
165.60 
332.60 
295.00 


190.09 
37.60 
175.05 
175. 0 
179.45 
95.3 


178.13  I        2.445.32 


Commercial  staiisiics  for  fiscal  year  ending  June  30,  1S94,  Little  Kanawha  Hirer ,  West 

J'irginia. 


Coal 

Lumber 

Oil 

Staves  

Timber 

Ties,  railroad 
Passengers  — 
Miscellaneous 


Artii'lcs. 


1S90. 


Tons. 

1.100 

8,  oiO 

678 

24,500 

70,000 

27,650 

1.563 

0.084 


Total 140. 1 1 5 


1891. 


Tons. 
10,507 
28,077 

1.450 
28.964 
59.703 
48, 312 

1,500 
13, 575 


190,688 


1892. 

1893. 
Tons. 

1894. 

Tons. 

Tans. 

3,100 

1.280 

644 

20,486 

18,720 

a  522 

1,738 

666 

1,230 

10,050 

8,470 

22.113 

109. 337 

48.386 

47.390 

92,200 

53.500 

21,933 

1.343 

1,450 

1,200 

6,000 

4,600 

3,500 

244, 254 

137, 072 

106,412 

List  of  boats  plying  on  Little  Kanawha  liivcrj  West  Virginia. 


Name  of  boat. 


Character. 


Oneida 

W.  A.  Hilton 

1).  T.  Watson  (tow) do 

J.  Kinc  (tow) do 

Maiy  E.  (tow) | do 

Lulu  F.  (tow) ' do 


Stem -wheel. 
...do 


Length.  {  Breadth.     Depth.     Toana^. 


Feet. 

Feet. 

Ftet. 

1C4 

19.5 

4.2  , 

75.78 

105 

22.  Tt 

3.6l 

67.51 

99       i 

17 

2.6 

80.^ 

90       ' 

15 

3 

34.93 

86 

13.fi 

3.6 

19.34 

08.4 

15.1 

2.6 

37.16 

lU'pm't  of  lockages  on  Little  Kanawha  Hirer,  West  Virginia,  for  the  fiscal  year  ending 

June  30 y  lS9i. 


Lock. 


Xo.5 


b 

c 
c 

go 
>. 


3*J3 


v 


a. 
« 

» 
ce 


42 


Going  up. 


-3 

boat 

a 

a 

ea 

^  ee 

Epc 

o 

0^ 

« 

C! 

.— • 

*5 


eS 

O 


"3 

a 


«5 


..  * 


350        100       132  ■     347         08  1     1, 174 


down . 

Iti 

u 

4^ 

t 

1   ta 

So 

gs 

c  = 

t  ^ 

-X 

■ 

.=1 

5* 

li 

^  . 

148 

2,340 

H 

1,174 

1.69i 

Note.— SuHy.ension  oii  nav^^aVMiu  c\i\\t^c^\>>'\vi*jVc>"t'wvAA;x\\\\\\vj.'<^'ciKA*^\\V^  Kanavhi  Xavi- 

£:atJoii  Company. 


INDEX. 


[The  references  in  Roman  are  to  part  (or  volume),  and  thoae  in  Arabic  to  page.] 

A. 

Acacia  (schooner),  removal  of  wreck  of i,  62,611 

Agate  Bay,  Minn.,  improvement  of  harbor  at i,  308;  iv,  2011 

Annapee  and  Western  Railway  Company,  bridge  of i,  428 

Ahnapee  Harbor,  Wis.,  improvement  of i,  321 ;  iv,  2064 

Aitken,  Kate  V,  (schooner),  removal  of  wreck  of i,  174;  ii,  1128 

Akers,  Annie  W.  (schooner),  removal  of  wreck  of ii  63, 614 

Alabama  River,  Ala. : 

Bridge  near  Montgomery,  construction  of I,  425 

Improvement  of I,  205;  ii,  1277 

Alameda  Harbor,  Cal.,  establishment  of  harbor  lines i,  424 ;  iv,  2505 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Haroor 

and 1, 151;  ii,  983 

Allegheny  River,  Pa. : 

Bridgeat  Creighton,  construction  of 1,428 

Bridge  below  Tarentnm,  construction  of i,  428 

Dam  at  Herr  Island,  construction  of i,  292 ;  iii,  1918 

Improvement  of i,  292;  lu,  1913 

AUoway  Creek,  N.  J.,  improvement  of i,  116;  n,  855 

Alma  (vessel),  removal  of  wreck  of i,  62, 609 

Alpena  Harbor,  Mich.,  improvement  of i,  354 ;  iv,  2241 

Aitamaha  River,  6a.,  improvement  of i,  178 ;  il,  1169 

Alva  (steam  yacht),  removal  of  wreck  of ^'i  62, 604 

Amite  River,  La.,  improvement  of i,  222;  in,  1354 

Anacostia  River,  D.  C,  improvement  of 1, 13HB;  ii,  939 

Anderson,  Eliza  (schooner),  removal  of  wreck  of i»  82, 712 

Anderson,  G.  W.  (steamer),  removal  of  wreck  of I,  232;  iii,  1383 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i»  39, 536 

Apalachicola  Bay,  Fla.,  improvement  of i,  196;  il,  1249 

Apalachicola  River,  Fla.,  improvement  of i,  197 ;  ii,  1252 

Appomattox  River,  Va.,  improvement  of i,  149 ;  u,  981 

Appoquinimink  River,  Del. ,  improvement  of i,  119 ;  ii,  876 

Aqnia  Creek,  Va.,  improvement  of 139 ;  n,  944 

Arkansas  River : 

Bridge  at  Little  Rook,  Ark.,  construction  of i,  425 

Improvement  of i,  252 ;  in,  1631 

Removing  obstructions  in i,  251 ;  in,  1529 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 1,97,798 

Arthur,  Lake,  La.,  improvement  of i,  227 ;  m,  1372 

Ashland,  Wis.,  improvement  of  harbor  at Iy311»  iv,2023 

Ashley  River,  8.  C. : 

Improvement  of i»172;  ii,  1114 

Removal  of  wreck  in i»174;  n,  1128 

Ashtabula  Harbor,  Ohio : 

Improvement  of i,  376 ;  i v,  2420 

Removnlof  wreck  off 1,378;  iVy2426 

Assateague  Bay,  Va. ,  removal  of  wreck  off  Popes  Island ii,  907 

Assistants  to  the  Chief  of  Engineers i,  444 

Atlantic  and  North  Carolina  Railroad  Company,  bridge  of i,  431 

Atlantic  Ocean,  removal  of  wreck  off  Southampton,  N.  Y i,  82, 713 

Augusta,  Ga.,  bridge  across  Savannah  River  near,  protection  of,  etc i,  429 
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B. 

Back  Covo,  Portland,  Me. ,  improvement  of  channel  in i,  31, 517 

Bagaduco  River,  Me.,  impi'ovement  of i,24,4&} 

Baltimore  and  Ohio  Kailroad  Company,  bridge  of 1,431) 

Baltimore  Harbor,  Md. : 

DefeuBO  of 1,6,U 

Improvement  of  channel  to i,  132;  il90? 

Improvement  of  channel  to  Curtis  Bay i,  133;  ii,9U 

Sea  walls  at * 1,14 

Bar  Harbor,  Me.   construction  of  breakwater  from  Mount  Desert  to  Porcupine 

Island 1,23,496 

Barber f  G,  (schooner),  removal  of  wreck  of n',  2121 

Barmoref  E,  U,  (steamer),  removal  of  wreck  of i,  232;  iii,  1S3 

Barnegat  Light,  N.  J.,  removal  of  wreck  oppo&lte i,  117 ;  11.86I 

Barren  Kiver,  Ky.^  operating  and  care  of  lock  and  dam  on i,  302;  iii,l9?i 

Bartholomew,  Bayou,  La.  and  Ark.,  improvement  of 1, 242 ;  111, 1471 

Bass  Kiver,  Mass.,  removal  of  wreck  near I,63,fi3) 

Battalion  of  Engineers - 1,17,469 

Batteries ^ 1,5.11,12 

Bay  Ridge  Channel,  New  York  Harbor,  N  Y.,  improvement  of i,  91,764 

Bearsrs  Shoal,  Mass.,  removal  of  wrecks  on 1,63,616,617 

Beaufort  Harbor,  N.  C. : 

Improvement  of i,  160;  ii,l©l 

Improvement  of  waterway  between  Newborn  (on  Nense  River)  and.  i,  159;  u,  1096 

Improvement  of  waterway  between  New  River  and i,'  161 ;  11,  WW 

Beaufort  River,  S.  C,  improvement  of 1,174;  ii,1125 

Beaver  River,  Pa.,  dam  in  Ohio  River  below i,  287;  in,  1^ 

Bedloes  Island,  N.  Y.,  sea  wall  at i,14 

Belfast  Harbor,  Mo.,  improvement  of i, 26,5® 

Bell  aire,  Ohio,  establishment  of  harbor  lines  in  Ohio  River i,  423;  iii.  18M 

Bellamy  River,  N.  H.,  improvement  of i,  34.523 

Benton  Harbor,  Mich.,  improvement  of  harbor  at  (St.  Joseph  Harbor) .  i,  339;  iv,  2193 
Bergen  County,  N.  J.,  construction  of  bridge  across  Passaic  River  at  Passaic 

by 1.^28 

Berwiiidy  Edith  (schooner),  removal  of  wreck  of r,  152;  ii,i€7 

Big  Black  River,  Miss. : 

Bridge  at  Hankinsons  Ferry,  construction  of 1.430 

Improvement  of h^^f  "ijlf® 

Big  Hatchee  River,  Tenn.,  improvement  of - i,  24S ;  iii,  1516 

Big  Pigeon  Bayou,  La.,  removal  of  wreck  in i,  233;  in,  1383 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvementiof I,  305;  ni,  1992 

Improvement  of  Levisa  Fork  of.  Ky i,  3(B;  ni,2001 

Improvement  of  Tug  Fork  of.'. i,  306;  in,W& 

Uig  Sunflower  River,  Miss.,  improvement  of i,  248;  m,  1513 

Bills  for  bridges,  examination  of 1*30 

Biloxi  Bay,  Miss.,  improvement  of  harbor  at if  216;  n,13S5 

Bilozi^Harbor,  Miss.,  improvement  of 1---  1,216;  u,1325 

Black  Lake  Harbor, Mich., improvement  of 1,343;  iv,2^ 

Black  River,  Ark.  and  Mo.,  improvement  of i,  254 ;  in,  1355 

Black  River,  La.,  improvement  of i,241;  ui,l4S 

Black  River,  Mich.  : 

Improvement.of,  at  Port  Huron i,358;  iv,225l 

Improvement  of  month  of i,  358;  iv,2253 

Black  River,  N.  C,  improvement  of i,163;  n,lW2 

Black  River  Harbor,  Ohio,  improvement  of 1,374;  iv.2«5 

Black  Rock  Harbor,  Conn.,  improvement  of i, 72, 663 

Black  Warrior  River,  Ala. : 

Improvement  of  (below  Tuscaloosa) i,  212;  n,  1311 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  211 ;  11. 1310 

Block  Island,  R.  I.,  improvement  of  harbor  of  refuge  at ^*  ^??i 

Block  Island  Sound,  R.  I.,  removal  of  wreck  in '»®'I!], 

Blood  River,  La  ,  improvement  of i,  221 ;  in,  135- 

Board  of  Engineers,  The: 

Members *?}^ 

Members,  additional  duties  of - ^}J 

Personal  examinwlioiv^ - '*|r 

Reports,  sumiuaxy  oi  '»*J 

Board  on  Fortiacax\oT»  ox  o\\\«6x  Y><ii«i\i^^ M 
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Bosaf  River,  La.,  improvement  of i,  243;  iii,  1475 

Bogne  Chitto,  La.,  improvement  of i,  218 ;  ii,  1331 

Bogue  Falia,  La.,  improvement  of i,  220 ;  iii,  1349 

Booth  Brothert  (schooner),  removal  of  Avreck  of i,  117 ;  u,  861 

Boston,  Mass.,  bridge  across  Chelsea  Creek,  by  city  of,  reconstruction  of ....'. .  i,  428 
Boston  Harbor,  Mass. : 

Defense  of i,  5, 6, 7 

Grovers  Cliff,  site  for  fortification i,  13 

Improvement  of h^^y  ^^ 

Boyds  Ferry,  Tenn.,  construction  of  bridge  across  Holston  River i,  427 

Bradford,  Mass.,  alteration  of  city  bridge  obstructing  Merrimac  River  between 

Haverhill  and i,430 

Brandy  wine  Creek,  Del.»  removal  of  wreck  in i,  132 ;  ii,  907 

Brazoria  County,  Tex. : 

Construction  of  bridge  across  Brazos  River  by i,  428 

Construction  of  bridge  across  San  Bernard  River  by 1, 426 

Brazos  River,  Tex. ,  construction  of  bridge  at  Columbia i,  428 

Brazos  Santiago,  Tex. ,  improvement  of  niirbor  at i,  237 ;  iii,  1413 

Breakwaters  built  by  the  United  States,  occupancy  or  injury  of. . .  i,  20, 431 ;  vi,  3189 

Breeze,  Point,  Schuylkill  River,  removal  of  wreck  below  .  /. i,  118 ;  ii,  862 

Bridesburg,  Pa.,  removal  of  wreck  in  Delaware  River  at i,  117 ;  ii,  861 

Bridgeport  Harbor,  Conn.,  improvement  of i,  71, 659 

Bridges : 

Construction  of,  across  navigable  waters  '. i,  20, 424 

Examination  of  bills  of  Congress  for i,  20 

Examination  of  plans  and  locations  of  proposed i,  20, 424 

Obstructing  navigation,  action  upon i,  20, 430 

Brigantine  Shoal,  N.  J.,  removal  of  wreck  from i,  117 ;  ii,  861 

Bristol  County,  Mass.,  construction  of  bridge  across  East  Branch  of  West- 
port  River  at  Westport  Point  by i,  429 

Broad  Creek  River,  Del.,  improvement  of i,  128 ;  ii,  897 

Broadkiln  River,  Del.,  improvement  of i,  123 ;  ii,  883 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of i,  81, 708 

Browns  Ledge,  Mass.,  removal  of  wreck  near i,  63, 619 

Brunswick  Harbor,  Ga. : 

Improvement  of i,180;  ii,  1187 

Improvement  of  outer  bar  at i,  180;  ii,  1193 

Buffalo,  N.  Y.: 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Chicago,  Duluth,  and i,361;  iv,2261 

Improvement  of  harbor  at i,  380;  iv,  2438 

Buffalo  Bayou,  Tex. : 

Bridge  at  Houston,  construction  of i,  428 

Improvement  of i,237;  ui,1409 

Burlington  Harbor,  Vt.,  improvement  of i,  390;  iv,  2496 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  90, 761 

C. 

Cable  galleries i,  6 

Cache  River,  Ark.,  improvement  of 1,254;  in,  1554 

Cahaba  River,  Ala.,  improvement  of i,  209 ;  u,  1298 

Calcasieu  River,  La.,  improvement  of  month  and  passes  of i,  228 ;  in,  1373 

California: 

Department  of,  report  of  engineer  oflScer i,  443 ;  vi,  3453 

Hydraulic  mining  and  mining  d<Sbris  in i,  421 ;  vi,  3169 

California  Ddbris  Commission i,  421 ;  vi,  3169 

Caloosahatchee  River,  Fla.,  improvement  of i,  190 ;  ii,  1233 

Calumet  Harbor,  111.,  improvement  of 1, 332 ;  iv,  2138 

Calumet  River,  111.  and  Ind. : 

Bridge  at  South  Chicago,  alteration  of 1.430 

Bridge  at  South  Chicago,  construction  of i,425 

Improvement  of i,  333;  iv,  2143 

Cambridge,  Md.,  construction  of  bridgo  across  Cambridge  Harbor  at.  ..• i, 429 

Cambridge  Harbor,  Md. : 

Construction  of  bridge  across,  at  Cambridge i,  429 

Improvement  of 1,128;  ii,895 

Camden  Harbor,  Me.,  improvement  of i,  26, 505 

Camden  Harbor,  N.  J. : 

Establishment  of  harbor  lines i,  423;  ii,  864 

Improvement  of. 1,108,110;  ii,827,836 
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Cn|io  Charles,  Va.,  removal  of  wrecks  otT 

Cape  Charles  City ^1' a.,  improvomcnt  of  harbor  and  apl 
Capo  fear  (North  East)  River.  N.  C,  improvemeut  of.,, 
Cape  Fear  River.  N.  C; 

ImproveiUKnl  of,  aXjovt  '^■'^\v^^^uft^a^ 

Improvyniunl  of,  al  un-X \>u\u\i  ^i\'aim'gi*m--.fl 

Removal  of  wTockuVa  auAii 


.1  n\oQ.i\k  at  — S 


INDEX.  6 

Cape  Hatteras,  N.  C,  removal  of  wreck  near i,  168 ;  ii,  1065 

Cape  Lookout  llgb t-bouse,  removal  of  wrecks  near i,  168 ;  ii,  1065 

Carabelle,  Tallabaasee  and  Georgia  Kailroad  Company,  bridge  of i,  431 

Carriages,  disappearing i,  5, 12 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  415 ;  iv,  2645 

Casemates,  mining , i,  6 

Cedar  Bayou,  Tex.,  improvement  of i,  236 ;  lU,  1405 

Cedar  Keys,  Fla.,  improvement  of  barbor  at i,  194 ;  ii,  1244 

Cedar  Kiver  Harbor,  Micb.,  improvement  of i,  315 ;  iv,  2043 

Cbauiplain,  Lake: 

Breakwater  at  Rouse  Point,  N.  Y i,  390;  iv,2492 

Improvement  of  Narrows  of i,  392 ;  iv,  2499 

Cbarles,  Cape,  Va.,  removal  of  wrecks  at i,  152 ;  ii,  987 

Cbarles  River,  Boston  Harbor,  Mass.,  improvement  of i,  44, 552 

Charleston  Harbor,  S.  C. : 

Bridge-  obstructing  cove  at  SuUivans  Island,  alteration  of 1, 431 

Defense  of i,  6 

Improvement  of i,  172 ;  ii,  1101 

RenH)val  of  wreck  in i,  174 ;  ii,  1128 

Sullivaus  Island,  site  for  fortification i,  13 

Charlevoix  Harbor,  Mich.,  improvement  of 1, 352 ;  iv,  2233 

Charlotte  Harbor,  Fla.,  improvement  of i,  191 ;  ii,  1236 

Charlotte  Harbor,  N.  Y. ,  improvement  of i,  383 ;  ii,  2455 

Charts,  Northern  and  Northwestern  Lakes,  correcting,  printing,  and  issuing 

of 1,438,440;  vi,3315 

Chatham,  Mass.,  removal  of  wreck  near i,  62, 611 

Chatham  Bar,  Mass.,  removal  of  wreck  from i,  49, 568 

Chatham  Harbor,  Mass. : 

Improvement  of I,  49, 566 

Removal  of  wrecks  off 1, 49, 568 

Chatham  lights,  Mass.,  removal  of  wreck  near i,  63, 618 

Chatham  Roads  (Old),  Mass.,  removal  of  wreck  in i,  63, 613 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  of i,  200 ;  ii,  1258 

Improvement  ot,  between  West  Point  and  Franklin,  Ga i,  201 ;  ii,  1261 

Cheat  River,  W.  Va.,  improvement  of i,  2^1 ;  ui,  1911 

Cheboygan  Harbor,  Mich.,  iinprovement  of i,  353 ;  i v,  2239 

Chefnncte  River,  La,,  improvement  of i,  220 ;  m,  1349 

Chehalis  River,  Wash. : 

Improvement  of i,  411 ;  iv,  2604 

Improvement  of  Grays  Harbor  and » .  i,  410;  iv,  2597 

Chelsi-a  Creek,  Mass.,  reconstruction  of  bridge  at  Boston i,  428 

Chesapeake  Bay*  removal  of  wrecks  in i,  132, 152 ;  ii,  906, 987 

Chester  River,  Md.,  improvement  of,  from  Crumpton  to  Jones  Landing,  i,  125;  ii,  889 
Chicago,  111. : 

Bridge  across  Chicago  River  between  Jackson  and  Van  Buren  streets,  con- 
struction of 1, 427 

Bridge  east  of  Wells  street,  across  Chicago  River,  construction  of i,  428 

Bridge  east  of  Wells  street  bridge,  across  Chicago  River,  construction  of.  1, 429 
Bridge  of  city  across  Chicago  River  at  Van  Buren  street,  reconstruction  of.  1, 427 
Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Buffalo,  and 1,361;  iv,2261 

Improvement  of  harbor  of i,  331 ;  iv,  2127 

Chicago  River,  111. : 

Bridge  across  South  Branch  of,  at  Van  Buren  street,  reconstruction  of i,  427 

Bridge  across  South  Branch  of,  between  Jackson  and  Van  Buren  streets, 

construction  of i,  427 

Bridge  cast  of  Wells  street  bridge,  Chicago,  construction  of i,  429 

Bridge  e«ist  of  Wells  street,  Chicago,  construction  of i,  428 

Chicago  (South),  111.: 

Alteration  of  bridge  across  Calumet  River i,  430 

Construction  of  bridge  across  Calumet  River i,  425 

Chickahominy  River,  Va.,  improvement  of i,  149;  it,  980 

Chickasahay  River,  Miss.,  improvement  of i,  215 ;  ii,  1322 

Chief  of  Engineers,  Office  of  the i,  444 

Chincoteagne  Bay : 

Bridge  (temporary)  across  canal  connecting  Delaware  Bay  and,  construc- 
tion of 1,430 

Improvement  of  inland  water  w:iy  from  Delaware  Bay  near  Lewes  to.  i,  123 ;  ii,  884 
Chipola  River,  Fla.,  improvement  of i,  197 ;  ii,  1252 
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Cos  Col)  Harbor,  Conn.,  improvement  of i,  75, 681 

Conrtableau,  Bayou,  La.,  improvement  of i,  225 ;  in,  1365 

Cow  Bay  oil ,  Tex.,  constrnction  of  bridge  of  Orange  County  across i,  426 

Cowlitz  River,  Wash.,  improvement  of ij  417 ;  iv,  2662 

CrawUsh  Creek,  Cincinnati,  Ohio,  examination  and  survey  for  ice  harbor  at 

mouth  of 1,289;  in,  1890 

Creighton  Bridge  Company,  bridge  of i,  428 

Creighton,  Pa.,  construction  of  bridge  across  Allegheny  River i,  428 

Cross-over    Light,    St.    Lawrence    River,   N.    Y.,    improvement    of    shoals 

near i,389;  iv,2489 

Cumberland  River,  Tcnn.  and  Ky. : 

Construction  of  locks  and  dams  on i>278;  in,  1804 

Improvement  of i,  278;  iii,  1804 

Improvement  of,  above  Nashville,  Tenn i,  279 ;  in,  1807 

Improvement  of,  below  Nashville,  Tenn i,  278 ;  in,  1805 

Cumberland  Sound,  Ga.,  improvement  of 1, 181 ;  ii,  1200 

Current  River,  Ark.  and  Mo., improvement  of i,  25t 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i»  151 ;  n,  983 

Curtis  Bay,  Md.,  improvement  of  channel  to i,  133;  ii,914 

Cushings  Island,  Me.,  site  for  fortification.. i,  13 

Cut-ofF,  Apalachicola  River,  Fla.,  improvement  of i,  197;  ii,  1252 

Cuttyhunk,  Mass.,  removal  of  wreck  near i,  63, 619 

D. 

Dams  and  locks.    See  Canals.  « 

D'Arbonne  Bayou,  La.,  improvement  of i,  242 ;  in,  1468 

Darien  Harbor,  Ga.,  improvement  of i,  177 ;  n,  1166 

Davids  Island,  N.  Y.,  sea  wall  and  embankment  at i,  14 

Davis  Island  Dam,  Ohio  River,  operating  and  care  of i,  287 ;  in,  1867 

Defenses.     See  Fortifications. 

De  Guerre  Point,  Cal.,  construction  of  dam  in  Yuba  River  at i,  421 ;  vi,  3174 

Delaware  Bay : 

Bridge  (temporary)  across  canal  connecting  Chincoteagne  Bay  and,  con- 
strnction of 1, 430 

Ice  harbor  at  head  of,  impro vem^it  of i,  112 ;  ii,  849 

Inland  waterway  from  Chincoteagne  Bay,  Va.,  to,  near  Lewes,  improve- 
ment of 1, 123;  11,884 

Pier  at  Lewes,  Del.,  construction  of i,  113 ;  ii,  850 

Wreck,  removal  of ii,862 

Delaware  Breakwater,  Del.,  improvement  of '» 1 1* »  ^h  852 

Delaware  River,  N.  J.  and  Pa. : 

At  Camden,  N.  J.,  improvement  of i,  108, 110;  n,  827,836 

At  Philadelphia,  Pa.,  improvement  of i,  108, 110;  n,  827, 836 

Between  Philadelphia  and  Camden,  improvement  of ly  HO ;  n,  836 

Harbor  lines  at  Philadelphia  and  Camden,  establishment  of i,  423;  ii,  861 

Ice  harbor  at  Marcus  Hook,  Pa.,  improvement  of i,  112 ;  ii,  848 

Improvement  of 1,108;  ii,  827 

Mimin,  Fort,  Pa.,  sale  of  Government  land  in  vicinity  of i,  461 

Wrecks,  removal  of 1,117,118;  n,  861, 862 

De  Pore,  Wis.,  construction  of  bridge  across  Fox  River  and  canal  by  city  of.,  i,  427 

Depot,  engineer -  i»  18, 474 

Dcs  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 

care  of i,263;  in,  1684 

Des  Moines  Rapids,  Mississippi  River,  improvement  of i,  263 ;  in,  1683 

Detroit  River,  Mich.,  improvement  of i,  367;  iv,2376 

Disappearing  carriages ly  5»  12 

District  of  Columbia: 

Great  Falls,  Potomac  River,  use  of  water  power  for  electric  lighting. . .  vi,  3256 

Public  buildings  and  grounds i,  435 ;  vi,  3265 

Washington  aqueduct 1, 432 ;  vi,  3193 

Washington  monument i,435;  vi,  32G7 

Water  supply  of  Washington,  D.  C,  increasing 1, 434 ;  vi,  3222 

Division  engineers i,  20 

Divisions,  engineer '1,  20 

Dog  River,  Ala.,  construction  of  bridge  across i,  426 

Dorchester  County,  Md.,  construction  of  bridge  across  Cambridge  Harbor  at 

Cambridge  by •. i,  429 

Doir,  Mar  If  E.  H.  G.  (schooner),  removal  of  wreck  of 1, 152 ;  ii,  987 

Duck  Island  Harbor,  Conn.,  improvement  of  harbor  of  refuge  at 1, 67, 638 
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Duluth,  Minn. :  *.  ^  »    , 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo,  Chicago,  and i,361;  iv,226l 

Improvement  of  harbor  at 1, 309 ;  I  v,  20U 

Dunkirk  Harbor,  N.  Y.,  improvement  of i,379;  iv,2434 

Dunuellon,  Fla.,  construction  of  bridge  across  Withlacoochee  River  ..  i,429 

E. 

Eagle  Harbor,  Mich.,  improvement  of i,312;  iv,2028 

East  Chester  Creek,  N.  Y.,  improvement  of 1,77,688 

East  Liverpool  Bridge  Company,  bridge  of i,425 

East  Liverpool,  Ohio,  construction  of  bridge  across  Ohio  River i,  423 

East  River,  N.  Y. : 

Improvement  of 1,87.751 

Removal  of  wrecks  off  Sunken  Meadow 1,95,785,786 

Eastern  Branch  of  Potomac  River.    See  Anacostia  River. 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  h:.vbor  at 1,51,576 

Edisto  River,  S.  C,  improvement  of 1, 173;  ii,  1119 

Elizabeth  River,  N.  J. : 

Improvement  of i,  100, 804 

Removal  of  wrecks  in * i,  108, 823 

Elizabeth  River,  Va.,  bridge  across  Western  Branch  of,  between  West  Norfolk 

and  Port  Norfolk,  construction  of i,  429 

Elk  River,  Md.,  improvement  of .' 1, 124 ;  u,  888 

Elk  River,  W.  Va. : 

Bridge  at  Clendennin,  consftuction  of 1, 429 

Improvement  of i,  299 ;  iii,  1963 

Embankments i,  14 

Emplacements  for  guns  and  mortnrs i,5,ll 

Enchantress  (schooner),  removal  of  wreck  of i,  168 ;  ii,  10© 

Engineer  depot i,  18,  474 

Engineer  divisions 1,30 

Engineer  School,  United  States i,  17, 468 

Engineers,  battalion  of i,  17, 469 

Engineers,  Corps  of.     See  Corps  of  Engineers. 

Engineers,  division * 1, 20 

Engineers,  Office  of  the  Chief  of i,  444 

Engineers,  The  Board  of; 

Members i,  15 

Mem  bent,  additional  duties  of i,  16 

Personal  examinations i,  16 

Reports,  summary  of i,  15 

Enterprise  (canal  boat),  removal  of  wreck  of i,  118 ;  ii,  862 

Erie  Harbor,  Pa. : 

Improvement  of i,  378 ;  i v,  2427 

Preservation  of  Presqiie  Isle  Peninsula i,  379 ;  iv,  2433 

Erie,  Lake : 

See  also  Northern  :ind  Northwestern  Lakes. 

Removal  of  wreck  off  Ashtabula  Harbor,  Ohio i,  378 ;  iv,  2426 

Water  levels i,4il;  vi.  3430, 3431 

Escambia  River,  Fla.,  improvement  of i,  204;  ii,  1275 

Essex  River,  Mass.,  improvement  of i,  39, 536 

Estimates: 

California  Debris  Commission vi,  3175 

Engineer  depot 1, 19 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors i,419 

Fortifications i,  5, 15 

Great  Falls,  Potomac  River,  erection  of  fishway s  at i.  435 

Maps,  ])ul)lication  of 1.443 

Mississippi  Ifiver  Commission % 1,421 

Missouri  River  Commission 1.421 

New  York  Harbor,  supervision  of i,  420 

Northern  and  North  western  Lakes i,  441 

Public  buildings  and  grounds,  and  Washington  monument,  District  of 

Columbia 1, 437 

Rivers  and  harbora i,  19 

Surveys  and  reconnaissances  and  publication  of  maps <,44S 

Washingt^m  aqueduct i,434 

Washington,  D.  C,  uicicaavw^  \No.\,eT  ^vv^^Vs' ^^  -. v4^^ 

Yellow8toiioNe.tVoixa\Yax\L,Toa.^^*v.Tx^>^x\^^<^vcL  v>^ 
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Everett  Harbor,  Wash. : 

Establishment  of  harbor  lines i,  424 ;  iv,  2627 

Improvement  of iv,  2623 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors,  estimates  for.  i,  413 
Explorations,  reconnaissances,  and  surveys  in  military  departments . .  i,  449 ;  vi,  3451 

F. 

Fairloo  Creek,  Md.,  improvement  of i,  125 ;  ii,  888 

Fairport  Harbor,  Ohio,  improvement  of i,  376 ;  iv,  2414 

Falia,  Bogue,  Fla.,  improvement  of 1, 220 ;  iii,  1349 

Falls  of  Ohio  River: 

Improvement  of,  Louisville,  Ky i,  293 ;  ill,  1929 

Improvement  of  Indiana  Chute i,  295 ;  in,  1933 

Farnftxoorlh,  G,  M.  (schooner),  removal  of  wreck  of 1, 63, 613 

Faulkncrs  Island,  Long  Island  Sound,  removal  of  wreck  near i)  82, 712 

Feather  Kiver,  Cal. : 

Improvement  of i,  399;  iv,2533 

Improvement  of,  and  tributaries i,  421 ;  vi,  3174 

Fernandina,    Fla.,   improvement  of   inside    route  between  Savannah,    Ga., 

and 1,182;  ii,  1206 

Fishing  Creek,  N.  C,  improvement  of 1, 156 ;  ii,  1018 

Fish  ways  at  Great  Falls  of  Potomac  River,  erection  of i,  435 ;  vi,  3224 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1, 74, 674 

Flint  River,  Ga.,  improvement  of i,  198 ;  ii,  1255 

Flood  Bock  (U.  S.  dredge),  removal  of  wreck  of 1, 95,  785 

Flushing  Bay.,  N.  Y.,  improvement  of 1, 80, 703 

Forked  Deer  River,  Tenn.,  improvement  of i,  250 ;  in,  1519 

Fort  Point  Channel,  Mass.     See  Boston  Harbor. 
Fortifications : 

Allotments I|  6, 12 

Appropriations  .♦ i,  5 

Board  on,  or  other  defenses i,  4 

Estimates 1, 5, 16 

Preservation  and  repair  of l,  12 

Projects 1, 5 

Sites  for,  acquisition  of i,  13 

Fourche  Le  Fevre  River,  Ark.,  improvement  of i,  252 ;  in,  1544 

Fowl  River,  Ala.,  construction  of  bridge  across 1, 426 

Fox  River,  Wis. ; 

Bridge  at  De  Pere,  construction  of 1, 427 

Bridge  at  Kaukauna  across  river  and  canal,  construction  of i,  427 

Improvement  of 1,329;  iv,  2103 

Operating  and  care  of  locks  and  dams  on i,  330 ;  iv,  2111 

Frankfort  Harbor,  Mich. ,  improvemen t  of I,  351 :  I v,  2230 

Franklin  (schooner),  removal  of  wreck  of i,  63, 616 

French  Broad  River,  Tenn.,  improvement  of i,  276 ;  in,  1797 

G. 

Galena  River,  111.,  operating  and  care  of ^ i,  263 ;  in,  1691 

Galleries,  cable 1, 6 

Galveston  Bay,  Tex. : 

Improvement  of  channel  in  West  Galveston  Bay i,  235 ;  in,  1399 

Imprpvement  of  ship  channel  in i,  234 ;  in,  1396 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to i,  233 ;  in,  1389 

Gasconade  River,  Mo.,  improvement  of i,  259 ;  in,  1617 

Gauley  River,  W.  Va.,  improvement  of i,  300 ;  in,  1964 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,  95, 785 

General  Grant  (canal  boat),  removal  of  wreck  of 1,11*1^;   ii,  861 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George,  Lake,  Fla.,  improvement  of  Volusia  Bar  at  head  of i,  186;  n,  1220 

Georgetown  Harbor,  S.  C,  improvement  of i,  166;  n,  1057 

Georgia,  improvement  of  inside  waterway  along  coast  of i,  182;  n,  1206 

Gila  River,  Ariz.,  improvement  of, at  Yuma i,397;  iv,2521 

Gills  Lauding,  Wis.,  construction  of  bridge  across  Wolf  River 1,427 

Glen  Cove  Harbor,  N.  Y.,  improvement  of i»  79,  700 

Gloucester  Harbor,  Mass.,  improvement  of i>  40, 539 

Gonsoulln,  Adrien,  bridge  of I,  429 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by...  i,  180;  ii,  1193 
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Goshen  Creek,  N.  J.,  improvement  of i,  117;  n. 

Governors  Island,  N.  Y.,  sea  wall  and  embankment  at i.U 

Gowanus  Bay,  N.  Y.,  improvement  of 1,91,  764 

Gowaiius  Creek  Channel,  New  York  Harbor,  N.  Y.,  improTement  of 1,91,  761 

Grand  Haven  Harbor,  Mich.,  improvement  of I,  343;  iv,  2208 

Graud  Lake,  La.,  improvement  or i,  227 ;  iii,  1372 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge  at i,  314 ;  iv,  3037 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  308;  iv,  ^)09 

Grand  River,  La. : 

Improvement  of i,224;  iii,  1361 

Removal  of  wreck  in i,232;  m,  1383 

Grand  River,  Ohio.     See  Fairport  Harbor. 

Grants  General  (canal  boat),  removal  of  wreck  of 1*117;  ii,  861 

Grays  Harbor,  Wash. ^ improvement  of ir^lO;  iv,i597 

Great  Chazy  River, N.  Y., improvement  of 1,390;  IY,2493 

GrcatFalls', Potomac  River: 

Erection  of  lishways  at i,  435;  M,  3224 

Use  of  water  power  of,  for  electric  lighting vi,  3256 

Great  Kanawha.  River,  W.  Va. : 

Improvement  of i»297;  in,  1951 

Operating  and  care  of  locks  and  dams  on 1,299;  in,  1962 

Great  Lakes : 

See  al80  Northern  and  Northweatem  Lakes. 

Improvement   of   channels   in  connecting  waters  of,  between  Chicago, 

l)alnth,and  Buffalo i,361;  iv,2261 

Raft-towing  on,  and  connecting  waters 1, 368 ;  iv, 2378 

Great  Pedeo  River,  S.  C,  improvement  of i,  170;  ii,  1076 

Great  Soflus  Bay,  N.Y., improvement  of  harbor  at... 1^385;  n%2464 

Green  Bay,  Wis.,  water  levels I»441;  ¥1,3430 

Green  Bay  Harbor,  Wis.,  improvement  of 1, 318;  iv, 2053 

Green f  George  G,  (fichooncr),  removal  of.wreck  of - I,  IGS ;  u,  1065 

Green  Jacket  Shoal^  Providence  River,  R.  L,  removal  of. i,  57,  ofti 

Gyeep  River,  Ky. : 

Improvement  of,  above  mouth  of  Big  Barren  River  (Lock  No^5).  i,  302;  in,  i97T 

Operating  and  care  of  locks  and  dams  on i,  302;  ui,  1972 

Reconstruction  of  Lock  No.  2,  at  Runisey 1^302;  in,  196S 

Grc  en  port  Harbor,  N.  Y. : 

Establishment  of  harbor  lines 1,423,716 

Improvement  of 1,78,692 

Griftoii,  N.  C,  construction  of  bridge  across  Contentnia  Creek  near i.4i6 

Grosscpoint  Channel,  Mich.,  improvement  of it  366;  iv,2376 

Grovers  Cliff,  Mass.,  site  for  fortification i,  13 

Gun  batteries 1,5,11^12 

Gun  emplacements i,5 

Gnn  platforms 1,12 

Guy andotte  River,  W.  Va.,  improvement  of i*906;  ui,J004 

H. 

Hampton  Roads,  Va.,  defense  of i,  6, 10 

Handkerchief  light-ship,  Mass.,  removal  of  wreck  near 1,62,612 

Handkerchief  Shoal,  Mass.,  removal  of  wreck  in  slough  of i,  62,  fiW 

Haukinsons  Ferry,  Miss.,  construction  of  bridge  across  Big  Black  River 1,430 

Harbor  lines,  establishment  of 1,20,422 

Alameda  Harbor,  Cal i»424;  iv,2505 

Delaware  River,  Pa.  and  N.J h^i  ^h^ 

Everett  Harbor,  Wash 1,424;  iv,2627 

Grcenport  Harbor,  N.  Y 1,422,716 

Harlem  ^Rivor,  N.Y 1,422,786 

Missouri  River,  Kans.  andMo i»423;  vi,3159 

Napa  River,  Cal 1,434;  iv,2522 

Niagara  River,  N.Y 1,434;  iv,24o2 

Oakland  Harbor,  Cal 1,424;  1^,2505.2506 

Oconto  Harbor,  Wis 1,424;  1V,2124 

Ohio  River,  Ohio 1,423;  in.lSW 

Patchogue  River,  N.  Y 1,422,719 

SLJoseph  Harbor,  Mich i,424:  iv,22i8 

San  Francisco  Bay,  Cal 1,424;  iv,25(&.2506 

Shrewsbury  River,  Ij^.  3 1,423,823 

Superior  Bay,\Vik V^a3»\w\2689 

Westchester  Creek,  "S,X v^^^.-^ 
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Harbors  nnd  rivers.  .  JSee  Riv^sraani^barborH. 

Harlem  River,  N.  Y.:  « 

Improvement  of 1,86,741 

Moditicatiuii  of  barbor  Hues 1,422,  786 

Harlowo  and  Clubfoot  Caaal.  N.  C,  improvement  of  waterway  via. ..  i,  159;  ii,  1030 

Harlowo  Eiver,  N.  C,  improvement  of  waterway  via i,  159  j  ii,  1030 

Harraseeket  River,  Me.,  improvement  of 1,29,512 

Hartford,  Conn. : 

Improvement  of  Connecticut  River  above i,  65, 630 

Improvement  of  Connecticut  River  below I,  66, 633 

Hatteras,  Capo,  N.  C,  removal  of  wreck  near i,  168 ;  ii,  1065 

Haverhill,  Mass.,  alteration  of  city  bridge  obstructing  Merriraac  River  between 

Bradford  and i,430 

Havre  do  Grace,  Md.,  improvement  of  Susquehanna  River  in  vicinity  of  i,  124 ;  ii,  886 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  364 ;  iv,  2367 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,  87, 751 

Hemi^stead,  N.  Y.,  construction  of  bridge  acros»  Nortons  Creek  by  town  of i,  427 

Henlopen  City,  Del.,  construction  of  temporary  bridge  near,  across  canal 

connecting  Cbiucoteague  and  Delaware  bays 1, 430 

Herr  Island,  Pa.,  construction  of  dam  in  Allegheny  River  at i,  292 ;  lu,  1 918 

Hillsborongli  River,  Fla.,  construction  of  bridge  at  Tampa i,  426 

Hilton,  J.  B.  (canal  boat),  removal  of  wreck  of i,  132 ;  ii,  906 

Hingham  Harbor,  Maes.,  improvement  of i;  46, 557 

Hiwassee  River,  Tenn.,  improvement  of i,  275 ;  iii,  1795 

Holland  ( Black  Lake)  Harbor,  Mich.,  improvement  of i,  343 ;  iv,  2206 

Holstou  River,  Tenn.,  construction  of  bridge  at  Boyds  Ferry,  near  Knoxville..  i,  427 

Hopkins,  L,  F,  (schooner),  removal  of  wreck  of i,  63, 620 

Horseshoe,  the,  Chesapeake  Bay,  removal  of  wreck  on < i,  152 ;  u,  987 

Honsatonic.  River,  Conn.,  improvement  of i,  71, 654 

Houston,  Tex.,  construction  of  bridge  across  Buffalo  Bayon  by  city  of i,  428 

Hudson  (barge),  removal  of  wreck  of ii,  907 

Hudson  River,  N.  Y.,  improvement  of 1, 83,  723 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  401 ;  iv,  2540 

Huntington  Harbor,  N.  Y.,  improvement  of 1,79,698 

Huron  Harbor,  Ohio,  improvement  of i,  372;  'V,  2400 

Huron,  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Harbor  of  refuge  at  Sand  Beach,  Mich i,  356:  iv,  2247 

Water  levels i,441;  vi,  5319, 3430 

Hyanuis,  Mass.,  improvement  of  harbor  of  refuge  at i,  50,  571 

Hyannis  Hurbor,  Mass.,  removal  of  wrecks  in i,  63, 614, 615,  616 

Hydraulic  mining  in  Calii'ornia 1*421;  vi,  3196 

I. 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  336 ;  i v,  2162 

llliuois  River,  111. : 

Improvement  of i,  334 ;  i  v,  2150 

Operating  and  care  of  La  Grange  and  Kampsville  locks  and  dams .  i,  335 ;  iv,  2159 

Indian  River,  Fla.,  improvement  ot 1. 188 ;  ii,  1225 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  295 ;  iii,  1933 

Individuals,  occupancy  or  injury  of  public  structures  by i,  20, 431 ;  vi,  31S9 

Injury  to  structures  built  by  the  United  States i,  20, 431 ;  vi,  3189 

Inland  waterways.    See  Waterways. 

Inside  routes,  waterways,  etc.    See  Waterways. 

Ipswi(!h  River,  Mass.,  improvement  of i,  38, 534 

J. 

Jamaica  Bay,  N.  Y.,  improvement  of, 1,93,779 

James  River,  Va.,  improvement  of i,  133 ;  ii,  915 

Jeffreys  Point  Channel,  Mass.    See  Boston  Harbor. 

Jekyl  Creek,  Ga.,  improvement  of i,  181;  ii,  1197 

Judith,  Point,  R.  I.,  improvement  of  harbor  of  refuge  at i,  58, 596 

Julia  (vessel),  removal  of  wreck  of i,  62, 610 

Juliette  (vessel),  removal  of  wreck  of 1,62,610 

K. 

Kampsville  lock  and  dam,  llliuois  River,  111.,  operating  and  care  of.,  i,  335;  iv,  2159 
Kanawha  County,  W.  Va.,  construction  of  bridge  across  Elk  River  at  Clen- 

denuin  by i,  429 


1 2  INDEX. 

Kansas  City,  Kans.,  e«tal>li8hm«nt  of  harbor  liii«B i,  423 ;  vi,  3159 

Kansas  City,  Mo.,  eatablishment  of  harbor  lines i,  423 ;  vi,  3159 

KaskaskiaKi%;er,  III.,  improvement  of 1,260;  in,  1634 

Kaukauna,  Wis. : 

Construction  of  bridge  across  Fox  River  and  canal  by  city  of i,  427 

Construction  of  bridge  across  lock  of  canal  at  Little  Chute  by  city  of i,429 

Kehey,  John  I\  (schooner),  removal  of  wreck  of 1, 62, 6U 

Kennebec  River,  Me.,  improvement  of 1,28,508 

Kenosha  Harbor,  Wis.,  improvement  of h^^i  iv,2097 

Kensington  Rapid  Transit  Bridge  Company,  bridge  of i,  428 

Kent  Island,  Chesapeake  Bay,  removal  of  wreck  oflf i,  132 ;  u,  906 

Kent  (schooner),  removal  of  wreck  of i,  117;  ii,861 

Kentucky  River,  Ky. : 

Improvement  of i,303;  iu,1960 

Operating  and  care  of  locks  and  dams  on i,  3(V4 ;  iii,  1983 

Kewaunee  Harbor,  Wis.,  impiovement  of 1,322;  iv,2066 

Keweenaw  Bay,  Mich.,  waterway  across  Keweenaw  Point  from  Lake  SuDerior 
to: 

Improvement  of i,  312;  iv,2029 

Operating  and  care  of i,313;  iv,2029 

Keweenaw  Point,  Mich.,  waterway  across: 

Improvement  of i, 312;  iv,  2029 

Operating  and  care  of 1,313;  iv,2Q29 

Key  West  Harbor,  Fla.,  improvement  of  northwest  entrance i,  189;  ii,  1230 

Keyport  Harbor,  N.  J.,  improvement  of i,  Ktt,  815 

Kingston  Harbor,  Mass.,  improvement  of i,  47, 562 

Klaskuine  River,  Oreg.,  improvement  of i,  418 ;  it,  2663 

Knox  County,  Tenn.,  construction  of  bridge  across  Holston  River  by i,  427 

Kuoxville,  Tenn.,  construction  of  bridge  across  Holston  River  near i,427 

La  Center,  Wash.,  construction  of  bridge  across  East  Fork  of  Lewis  River i,428 

Lafourche,  Bayou,  La.,  improvement  of h^^\  iii,13o6 

La  Orange  lock  and  dam,  Illinois  River,  111.,  operating  and  care  of. . .  i,  335;  iv,  2159 

Lake  Shore  and  Michigan  Southern  Railroad  Company,  bridge  of i,  425 

Lake  Street  Elevated  Railroad  Company,  bridge  of . . .' 1,421 

Lakes,  Great.    See  Great  Lakes  and  Northern  and  Northwestern  Lakes. 
Lakes,  Northern  and  Northwestern.     See  Northern  and  Northwestern  Lakes. 

Larchmout  Harbor,  N.  Y.,  improvement  of 1,77,698 

La  Trappe  River,  Md.,  improvement  of i,  128;  ii, 893 

Laws  of  Fifty-third  Congress,  second  session,  affecting  Corps  of  Engineers,  vl,  3455 

Leaf  Charles  (tugboat),  removalof  wreck  of i,  132;  ii, 906 

Leaf  River,  Miss.,  improvement  of i,  216;  u,  1323 

Leon  (tug),  removal  of  wreck  of i,  182 ;  ii,  1209 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement  of i,  305 ;  in,  2001 

Lewes,  Del. : 

Construction  of  pier  at i,  113;  ii,850 

Improvement  of  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware 

Bay  near i,  123;  ii,884 

Lewis  River,  Wash.,  construction  of  bridge  at  La  Center,  across  East  Fork  of. .  i,  428 
Licking  River,   Ky.,   improvement    of,   between    Farmers    and    West    Lib- 
erty^   1, 304;  HI,  1998 

Little  Chute,  Wis.,  construction  of  bridge  across  look  of  canal  at 1.429 

Little  Harbor.  N.  II. ,  improvement  of  harbor  of  refuge  at 1, 35, 527 

Little  Kanawna  River,  W.  Va. : 

Improvement  of i,  307 ;  ill,  2006 

Operating  and  care  of  lock  and  dam  on 1,307;  in,  2007 

Little  Pedee  River,  S.  C,  improvement  of 1,169;  11,1074 

Little  Pigeon  River,  Tenn.,  improvement  of i,  277;  ill,  1800 

Little  Rock,  Ark.,  construction  of  bridge  across  Arkansas  River 1,425 

Little  Rock  Bridge  and  Terminal  Railwav  Company,  bridge  of i,  425 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  386;  iv,  24 lO 

Liverpool  (East),  Ohio,  construction  of  bridge  across  Ohio  River i,426 

Livingston  Point,  Ky .,  preservation  of i,  275 ;  ui,  1738 

Looks  and  dams.     See  Canals. 

Lock  woods  FoUy  lUvex ,  ^ .  C  \xxi\«<sw,TOL!WKt  <jii! i,  166 ;  ii,  1056 

Logs  to  wu,  Pa. ,  remov  a\  ol  >Ntee\Lft  \t\  0\i\Q  'Kvj  «i  «X. V^SSv  ui,  1889 
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Long  Island,  channol  between  Nixs  Mate  and.     See  Boston  Harbor,  Mass. 

Long  Island  Sound,  removal  of  wrecks  in i,  82, 712, 714 

Long  Sand  Shoal,  Long  Island  Sound,  removal  of  wreck  near i,  82,  714 

Lookout,  Cape,  light-  house,  removal  of  wrecks  near i,  168 ;  ii,  1065 

Loreauville,  La. ,  construction  of  bridge  across  Bayou  Teche  near 1, 429 

Louisa,  Ky.,  construction  of  lock  and  dam  in  Big  Sandy  fiiver  near.,  i,  305;  iii,  1992 

Louisville  aud  I'ortland  Caual,  Ohio  River,  operating  and  care  of i,  29p ;  iii,  1935 

Louisville,  Ky..  Falls  of  Ohio  Kiver  at : 

Improvement  of i,293;  iii,  1929 

Improvement  of  Indiana  Chute i,  295;  in,  1933 

Operating  and  care  of  Louisville  and  Portland  Canal i,  295 :  iii,  1935 

Lower  Chipola  Ri  ver,  Fla.,  improvement  of i,  197 ;  u,  1252 

Lower  Macnodoo  Creek,  V a. ,  improvement  of i,  141 ;  ii,  950 

Lnbeo  Channel,  Me.,  improvement  of i,  21, 491 

Lndington  Harbor,  Mich.,  improvement  of i,  348;  iv,  2220 

Lulu  (schooner),  removal  of  wreck  of i,  152 ;  ii,  987 

Lumber  River,  N.  C.  and  S.  C,  improvement  of i,  169 ;  ii,  1071 

Lynn  Harbor,  Mass.,  improvement  of i^  42, 545 

M. 

McClary ,  Fort,  reservation.  Me.,  site  for  fortification i,  13 

McHfury,  Fort,  Md.,  sea  wall  at 1, 14 

Mclntyre,  Fla.,  alteration  of  bridge  obstructing  Ocklochonce  River 1, 431 

Macbodoc  (Lower)  Creek,  Va.,  improvement  of i,  141 ;  ii,  950 

Mackeys  Creek,  N.  C,  improvement  of i,  155 ;  ii,  995 

Macon,  Bayou,  La.,  improvement  of i,  244;  in,  1479 

Maiden  River,  Mass.,  improvement  of i,  43, 547 

Manasqnan  River,  N.  J.,  improvement  of 1, 107, 822 

Manatee  River,  Fla.,  improvement  of i,  192;  ii,  1238 

Mauchnc,  Bayou,  La.,  improvement  of 1,222;  iii,  1354 

Manchester  Harbor,  Mass.,  improvement  of i,  41, 542 

Manistee,  Mich.,  construction  of  bridge  across  Manistee  River  by  city  of i,  427 

Manistee  Harbor,  Mich.,  improvement  of i,  348 ;  iv,  2223 

Manistee  River,  Mich.,  construction  of  bridge  at  Manistee i,  427 

Manistiqne,  Mich.,  improvement  of  harbor  at i,  315 ;  i v,  2042 

Manitowoc  Harbor,  Wis.,  improvement  of i,  323 ;  i v,  2072 

Manokin  River,  Md.,  improvement  of i,  130 ;  ii,  901 

Maps,  military  and  other  ,. i,  443 

Marcns  Hook,  Pa.,  improvement  of  ice  harbor  at i,  112 ;  ii,  848 

Marquette,  Mich.,  improvement  of  harbor  at i,  313 ;  iv,  2035 

Marthas  Vineyard,  Mass. : 

Improvement  of  inner  harbor  at  Edgartown i>  51, 576 

Removal  of  wreck  near 1, 63, 619 

Martins  Ferry,  Ohio,  establishment  of  harbor  lines  in  Ohio  River i,  423 ;  in,  1894 

Maryland  (steamer),  removal  of  wreck  of 1, 118 ;  ii,  862 

Mattaponi  River,  Va.,  improvement  of i,  144 ;  ii,  966 

Mattawan  Creek,  N.  J .,  improvement  of i,  104, 816 

Maumee  Bay,  Ohio.     See  Toledo  Harbor. 
Manniee  River,  Obio.     See  Toledo  Harbor. 

Mnnrico  River  Cove,  Delaware  Bay,  removal  of  wreck  in ii,  862 

Menomineo  Harbor,  Mich,  and  Wis.,  improvement  of i,  316 ;  I  v,  2045 

Menominee  Ri-ver,  Mich,  and  Wis.,  improvement  of I.  316 ;  iv,  2047 

Memientau  River  and  tributaries,  La.,  improvement  of i,  227 ;  in,  1372 

Merriniflc  River,  Mass. : 

Bridge  between  Haverhill  and  Bradford  obstructing,  alteration  of i.  430 

Improvement  of i,  37,  532 

Mesaevy  Laura  E.  (schooner),  removal  of  wreck  of i,  63, 617 

Metroi)olrtan  W^est  Side  Elevated  Railroad  Company,  bridge  of i,  427 

Minnns  River,  Conn.,  improvement  of i,  75,681 

Michigan  City  Harbor,  Ind.,  improvement  of i,  337 ;  i v,  2188 

Michigan,  Lake: 

See  also  Northern  and  Northwestern  lakes. 

Dredging  harbors  on  east  coast  of iv,2237 

Water  levels 1.441;  vi,  3430,3435 

Middle  Ground  (Outer),  Chesapeake  Bay,  removal  of  wreck  on i,  152 ;  ii,  987 

Mifflin,  Fort,  Pa.,  sale  of  Government  land  on  Delaware  River  in  vicinity  of.    i,  461 

Milforrl  Harbor,  Conn.,  improvement  of i,  70, 650 

Military  and  other  maps i,  443 


14  INDEX. 

Military  Oepartments,  Bnrveys,  recoBnaiBsances,  and  explorations  in . .  1,443;  ti,3451 
Mill  Crook,  Cincinnati,  Ohio,  examination  and  snrvey  ior  ice  harbor  at  month 

of 1,289;  111,1890 

Milton  (barge), removal  of  wreck  of 1,95,786 

Milwaukee,  Wis. : 

Improvement  of  harbor  at 1,326;  iv,aQ91 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  325;  iv,  2081 

Milwaukee  Ba^,  Wis.,  improvement  of  harbor  of  refuge  at i,  325;  iv, 2081 

Miucs,  submarine -- - i.6 

Miugo  Creek,  S.  C,  improvement  of i,170;  n,l(»l 

Mining  casemates 1,6 

Mining,  hydraulic,  in  California 1,421;  ¥1,3169 

Minnesota  River,  Minn.,  improvement  of i,267;  iu,1725 

Mispillion  River,  Del. : 

Improvement  of i,  122;  ii,881 

Removal  of  wreck  in 1,132;  u,906 

Mississippi  River: 

Bridge  at  Red  Wing,  Minn.,  construction  of i,425 

Bridge  at  South  St.  Paul,  Minn.,  construction  of 1,425 

Des  Moines  Rapids,  improvement  of i,263;  in,  1683 

DcB  Moines  Rapids  Canal  and  dry  dock,  operating  and  care  of.,  i,  263;  iii,  1684 

Falls  of  St.  Anthony,  Minn.,  improvement  above i,  264 ;  iii,  1693 

Gauging,and  tributaries i,250;  iii,1523 

Gauging,  at  St.  Paul,  Minn i,369;  ni,1732 

Minneapolis  to  Missouri  River,  imjirovement  from i,  262 ;  ni,  1639 

Minneapolis  to  St.  Paul,  construction  of  looks  and  dams  from ui,  1640, 1681 

Ohio  River,  improvement,  surveys,  etc., below i, 420;  v,2897 

Ohio  and  Missouri  ri vers,  improvement  between i,  256 ;  lu,  1577 

Plaquemiue,  Bayou,  La.,  pi'e^ontion  of  caving  at  month  of i,  232 ;  lU,  1385 

Quincy  Bay,  111.,  improvement  of . .^ , i,262;  iii,1639 

Reservoirs  at  headwaters  of i,264;  iii,1696 

Reservoirs  at  sources  of,  surveys  for ui,  1736 

St.  Louis,  Mo.,  improvement  at i,  Q5S;  ui,1615 

Snag  boats  and  dredge  boats  on  upper  river,  operating i,  261;  iii,  1627 

Snags  and  wrecks  in Jower  river,  removing i,  256 ;  in,  1567 

South  Pass,  inspection  of  improvement  of i»  20, 219 ;  in,  1333 

Walnut  Bend,  Ark.,  examination  for  prevention  of  cut  into  St.  Francis 

River i,225;  111,1360 

Mississippi  River  Commission ',420;  v,2697 

Mississippi  Sound,  removal  of  wreck  in i,  232;  ui,1384 

Missouri,  Department  of  the,  report  of  engineer  officer. i,  443 ;  vi,  3451 

Missouri  River: 

Bridge  at  Yankton,  S.  Dak.,  construction  of 1,423 

Establishment  of  harbor  lines  at  Kansas  City i,  423 ;  vi,  3139 

Examination  of,  between  Three  Forks  and  Canyon  Ferry,  Mont.,  to  deter- 
mine availability  of  water  power  '» 272;  111,1775 

Improvement  of,  above  Sioux  City,  Iowa i,  270 ;  m,  1739 

Improvement  of,  etc.,  below  Sioux  City,  Iowa '^421;  ^^,^075 

Removing  snags  above  Sioux  City,  Iowa 1,271;  III,  1772 

Missouri  River  Commission i,  421;  ¥1,3075 

MiickcUf  Katie  (schooner),  removal  of  wreck  of i,  63, 616 

Mobile,  Ala.,  alteration  of  bridge  across  Three  Mile  Creek«near i,430 

Mobile  and  Birmingham  Railway  Company,  bridge  of 1,430 

Mobile  and  Dauphin  Island  Railroad  and  Harbor  Company,  bridges  of 1,426 

Mobile  Harbor,  Ala.,  improvement  of i,  210;  ii,  1301 

Mobile  River,  Ala.,  removal  of  wreck  in 1,219;  11,1332 

Mokolnmuo  River,  Cal.,  improvement  of 1,399;  iv,2531 

Monomoy  Beach,  Mass.,  removal  of  wreck  near 1,^618 

Mononioy  life-saving  station,  Mass.,  removal  of  wreck  near 1,62,607 

Monomoy  Point,  Mass.,  removal  of  wrecks  at  and  near 1,^,63,41)6,606 

Monomoy  Point  light-house,  Mass.,  removal  of  wrecks  near i,  63,616,617 

MonoDn:aliol«i  River,  W.  Va.  and  Pa.: 

Bridge  at  Pittsburg,  Pa.,  construction  of l436 

Construction  of  locks  and  dams  on x»^90;  111,1908 

Improvement  of l»  290;  in,  1903 

Operating  and  care  of  locks  and  dams  Nos.  8  and  9 i,  291 ;  in,  1906 

Purchase  of  Lock  and  Dam  No.  6 i,  291;  iii,1911 

Purch aso  of  Lock  nnd D«m. ^o.l i, 291 ;  m,  1911 

Monroe,  Fort,  Va.,  water  a\\pie\'s  aX 1,14 

Jtfonroo  Harbor,  MicAi v'^ja.Nv^.nas 
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Monroe,  Loring  (canal  boat),  removal  of  wreck  of i,  132 ;  ii,  907 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  Riv«r  near i,  425 

Montgomery  Bridce  Company,  bridge  of i,  425 

Moon,  W.  H.  (dredge),  removal  of  wreck  of i,  232 ;  in,  1383 

Moosabec  Bar,  Me.,  improvement  of i,  21, 492 

MoiTistown,  N.  Y.,  construction  of  bridge  across  St.  Lawrence  Kiver i,  425 

Mortar  batteries i,5, 11, 12 

Mortar  platforms i,  12 

Mount  Calvert,  Md.,  construction  of  bridge  across  Patuxent  River i,  428 

Mount  Desert,  Me.,  construction  of  breakwater  from  Porcupine  Island  to.. .  i,  23, 496 

Mount  Pleasant  and  Seaview  Railroad  Company,  bridge  ot i,  431 

Mount  Pleasant  shore,  Charleston  Harbor,  8.  C,  improvement  of i,  172;  ii,  1101 

Mount   Vernon  (schooner),  removal  of  wreck  of,  in  Maurice  River  Cove,  Dela- 
ware Bay •. 11,862 

Mount  Femon  (schooner),  removal  of  wreck  of,  in  Root  River,  Wis.,  i,  330;  iv,  2124 

Mnnlerkill  River,  Del.,  improvement  of i,  121 ;  ii,  879 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  caro  of i,  2SA ;  in,  1828 

Muskegon  Harbor,  Mich.,  improvement  of i,  345 ;  iv,  2211 

Muskingum  River,  Ohio: 

Coustruction  of  ice  harbor  at  mouth  of i,  288;  in,  1874 

Improvement  of i,  288 ;  in,  1875 

Operating  and  care  of  locks  and  dams  on i,  289 ;  in,  1876 

Mystic  River,  Conn.,  improvement  of ■. i,  64, 622 

Mystic  River,  Mass.,  improvement  of .' i,  43, 547 

N. 

2i.  and  W.  No,  4  (barge),  removal  of  wreck  of i,  62, 612 

Nansemond  River,  Va.,  improvement  of i,  148;  n,  978 

Nantnsket  Beach  Channel,  Mass.    See  Boston  Harbor. 

Nantucket,  Mass.,  improvement  of  harbor  of  refuge  at i,  50, 573 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in  and  near i,  62, 63, 604, 612, 620 

Napa,  Cal.,  establishment  of 'harbor  lines i,  424 ;  i  v,  2522 

Napa  River,  Cal. : 

Establishment  of  harbor  lines  at  Napa i,  424;  iv,  2522 

Improvement  of 1,393;  iV,2507 

Narragausett  Bay, R.I: 

Defense  of i,6, 7 

Improvement  of ii  56, 589 

Narragnagus  River,  Me.,  improvement  of i,  22, 494 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  392 ;  iv,  2499 

Natalbany  River,  La.,  improvement  of i,  221 ;  in,  1352 

Nautilus  Shoal,  Chesapeake  Bay,  removal  of  'wnreck  on i,  152 ;  n,  987 

Navigable  waters,  construction  of  bridges  across if  20, 424 

Navigation,  bridges  obstructing,  action  upon i,  20, 430 

Neches  River,  Tex.,  improvement  of i,  232;  in,  1381 

Nehalem  Bay,  Oreg.,  improvement  of  entrance  to i,  407 ;  i v,  2588 

Nouse  River,  N.  C. : 

Improvement  of .1,159;  ir,  1027 

luiprovemont  of  waterway  between  Beaufort  Harbor  and i,  159 ;  n,  1030 

New  Bedford  Harbor,  Mass.,  improvemen t  of if  53, 582 

New  Castle,  Del.,  improvement  of  ice  harbor  at i,  119;  n,  873 

New  Haven  Harbor,  Conn. : 

Coustruction  of  breakwaters  in 1, 69,  646 

Improvement  of i,  68, 642 

Removal  of  wreck  in i,  8-',  712 

Now  Jersey,  channel  between  Staten  Island  and,  improvement  of i,98, 799 

New  River,  N.  C. : 

Improvement  of .. 1,162;  ii,  1037 

Improvement  of  waterway  between  Beaufort  Harbor  and lylGl;  n,  1034 

Improvement  of  waterway  l>etween  S wansboro  and i,  161 ;  n,  1037 

New  River,  Va.  and  W.  Va.,  improvement  of i,  301;  ni,  1965 

New  York  Central  and  Hudson  River  Railroad  Company,  bridge  of i,  430 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of i,  97, 798 

Bay  Rid^o  Channel,  improvement  of i,  91, 764 

Bedloes  island,  sea  wall  at i,  14 

Buttermilk  Channel,  improvement  of i,  90, 761 

Channel  l»etween  Stuten  Island  and  New  Jersey,  improvement  of i,  96, 799 

Davids  Island,  sea  wall  and  embankment  at i,  14 
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• 

New  York  Harbor,  N.  Y.— Continued. 

Defense  of 1,5,6,7,447,449 

East  Kiver  and  Hell  Gate,  improvement  ol 1,87,751 

Governors  Island,  seawall  and  embankment  at 1,14 

Gowanus  Bay,  improvement  of 1,91,764 

Gowanus  Creek  Channel,  improvement  of i, 91, 764 

Harbor  lines  in  Harlem  Kiver,  modification  of i,  422. 786 

Harlem  River,  improvement  of 1,86,741 

Harlem  River,  modification  of  harbor  lines  in i,  422, 786 

Improvement  of 1,92,770 

Red  Hook  Channel,  improvement  of 1,91,764 

Sea  walls  and  embankments 1,14 

Supervision  of .. > 1,420;  iv,2681 

Wrecks,  removal  of • i,  95, 7K,  786 

Newberu,  N.  C. : 

Bridge  obstructing  Trent  River,  alteration  of i,  431 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  159 ;  u,  1030 

Newburj^port  Harbor,  Mass.,  improvement  of 1,^,529 

Newport  Harbor,  R.  I.,  improvement  of 1,57,593 

Newport  River,  N.  C . ,  improvement  of  waterway  via i,  159 ;  n,  1090 

Newtown  Creek,  N.  Y.,  improvement  of i,  89, 757 

Niagara  Falls,  N.  Y.,  improvement  of  Niagara  River  to i,  381 ;  iv,  2447 

Niagara  River,  N.  Y. : 

Establishment  of  harbor  lines  at  Squaw  Island i,  424 ;  iv,  2452 

Improvement  of,  from  Tonawanda  to  Port  Day  (Niagara  Falls) . .  i,  381 ;  iv,  2447 

Improvement  of  Tonawanda  Harbor  and ^ i,  38l ;  iv,  2444 

Nixs  Mate,  channel  between  Long  Island  and.    See  Boston  Harbor,  Mass. 

Nomini  Creek,  Va.,  improvement  of l,  140;  ii,948 

Nooksack  Ri  ver,  Wash.,  improvement  of  (Puget  Sound  and  tributaries) .  i,  412 ;  i  v,  2619 
Norfolk  Harbor,  Va. : 

Improvement  of,  and  approaches i,  146;  ii, 973 

Improvement   of   approach  to,  between  Lambert  Point  and  Fort  Nor- 
folk   -k- 1,147;  11,977 

Improvement  of  waterway  between  Albemarle  Sound  and i,  151 ;  ii,  963 

Norfolk,  Va.,  improvement  of  approach  to  U.  8.  navy-yard  at i,  147;  u,977 

Norfolk  (W^est),  Va.,  construction  of  bridge  across  Western  Branch  of  Eliza- 
beth River i,429 

North  East  (Cape  Fear)  River,  N.  C,  improvement  of i,  163 ;  ii.  1040 

North  Landing  River,  Va.  and  N.  C,  improvement  of i,  152;  u,986 

Northern  and  Northwestern  Lakes : 

Charts,  correcting,  printing,  and  issuing  of i,  438, 440 ;  vi,  3315 

Estimates i,  441 

Improvement  of  channels  in  connecting  waters  of i,  361 ;  iv,  2261 

Raft-towing  on,  and  connecting  waters i.  368;  iv, 2378 

Surveys i,437;  vi,8315 

Water  levels i,441;  vi, 3319,3430 

Northwestern  Elevated  Railroad  Company,  bridge  of i,  428 

Nortons  Creek,  N.  Y.,  construction  of  bridge  at  Hempstead 1,427 

Noxubee  River,  Miss.,  improvement  of i,  214 ;  ii,  1318 

O. 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i,  383;  iv,2451 

Oakland  Harbor,  Cal. : 

Establishment  of  harbor  lines 1,424;  iv,  2505, 2506 

Improvement  of i,  392 ;  iv,  2501 

Obion  River,  Tenn.,  improvement  of i,  273 ;  iii,  1785 

Obstructions  to  navigation,  action  upon  bridges  constituting 1,20,430 

Occoquan  Creek,  Va.,  improvement  of i,  138;  ii, 941 

Occupancy  of  structures  built  by  the  United  States i,  20, 431 ;  vi,  3189 

Ocean  Traveller  (schooner),  removal  of  wreck  of i,  62, 606 

Ocklawaha  River,  Fla.,  improvement  of * i,  187 ;  ii,  1231 

Ocklochonee  River,  Fla.,  alteration  of  bridge  obstructing,  at  Mclntyro i,43l 

Ocmulgee  River,  Ga.,  improvement  of i,  179;  ii,  1181 

Oconee  River,  Ga.,  improvement  of .i,  179;  ii,  1175 

Oconto  Harbor,  Wis. : 

Modification  of  harbor  lines i,434;  iv,2124 

Improvement  of i,317;  iv,2049 

Ocracoke  Inlet,  N.C,,iinpiov^mfe\v\.  oi ^185;  ii,996 
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Office  of  the  Chief  of  Engineers : i,444 

Officers  of  Corps  of  Engineers.     See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  of i,  389 ;  IV,  2491 

Ohio  Uivor: 

Beaver  River,  Pa.,  construction  of  clam  l.elow i,  287 ;  iii,  1870 

Bridge  at  East  Liverpool,  Ohio,  constraction  of i,  425 

Dam  No.  2,  location  of i,  287 

Davis  Island  Dam,  operating  and  care  of 1, 287 ;  ill,  1867 

Falls  of,  Louisville,  Ky.,  improvement  of i,  293 ;  m,  1929 

Harbor  lines  between  Martins  Ferry  and  Bellaire,  Ohio,  ostablishroont 

of 1, 423  J  III,  1894 

Ice  harbor  at  mouth  of  Muskingum  Kiver,  construction  of i,  288 ;  iii,  1874 

Ico  harbors  at  mouths   of   Crawfish  and  Mill  creeks,  Cincinnati,  Ohio, 

examination  and  survej^  for i,  289 ;  in,  1890 

Improvement  of 1, 285 ;  in,  1836 

Indiana  Chute,  improvement  of i,  2^ ;  in,  1933 

Louisville  and  Portland  Canal,  operating  and  care  of i,  295 ;  in,  1935 

Snagboat  on,  operating i.  287 ;  in,  1864 

Wrecks  in,  removal  of i,  289;  in,  1889 

Olcott  Harbor,  N.  Y.,  improvement  of i,  382 ;  iv,  2450 

Old  Chatham  Roads,  Mass.,  removal  of  wreck  in i,  63, 613 

Olympia,  Wash.,  improvement  of  harbor  at i>  ^11 J  iv,  2606 

Onancock  Harbor,  Va.,  improvement  of i,  130;  ii,  902 

Ontario,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels i,441;  vi,  3430, 8436 

Ontonagon,  Mich.,  improvement  of  harbor  at i,  311 ;  iv,  2026 

Orange  County,  Tex.,  construction  of  bridge  across  Cow  Bayou  by i,  426 

Osage  River,  Mo.,  improvement  of i,  260;  in,  1620 

Oswego  Harbor,  N.  Y.,  improvement  of i,  386 ;  i v,  2476 

Otter  Creek,  Vt.,  improvement  of i,  391;  iv,2497 

Ouachita  Kiver,  Ark.  and  La.,  improvement  of i>241;  in,  1455 

Outer  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on i,  152;  n,  987 

P. 

Padnoah,  Ky.,  preservation  of  Livingston  Point,  near i>275;  in,  1792 

Pamlico  River,  N.  C,  improvement  of 1,156;  ii,  1019 

Pamunkey  River,  Va.,  improvement  of i,  145 ;  n,  968 

Panther  (steanior),  removal  of  wreck  of 1, 82,  713 

Parkers  River,  Mass.,  removal  of  wreck  near i>  63, 620 

Pascagoula  River,  Miss.,  improvement  of i,  215 ;  ii,  1319 

Pasquotank  River,  N.  C,  improvement  of 1, 154;  ii,  994 

Passaic  County,  N.  .J.,  construction  of  bridge  across  Passaic  River  atPassaic  by.  1, 428 

Passaic,  N.  J.,  construction  of  bridge  across  Passaic  River i,  428 

Passaic  River,  N.  .J. : 

Above  Newark,  improvement  «f i,  100, 802 

Below  Newark,  improvement  of 1, 99,  801 

Bridge  at  Passaic,  construction  of 1,428 

Improvement  of i,  99, 801 

Patapsco  River,  Md. : 

Improvement  of,  and  channel  to  Baltimore i,  132;  ii,  909 

Improvement  of  channel  to  Curtis  Bay 1, 133 ;  n,  914 

Patchoguo  River,  N.  Y. : 

Establishmei!  t  of  harbor  lines i,  422,  719 

Improvement  of 1,81,705 

Patuxont  River,  Md. : 

Bridge  at  Mount  Calvert,  construction  of i,  428 

Improvement  of i,  141;  ii,  953 

Pawcatuck  River.  R.  I.  and  Conn.,  improvement  of i, 60, 600 

Pawtncket  River,  R.  T. : 

Improvement  of 1,55,587 

Removal  of  wreck  in l,  63, 620 

Pawtucket,  R.  I.,  removal  of  wreck  at i,  63, 620 

Pearl  River,  Miss.,  im])rovemcijt  of: 

Below  Jackson i,217;  n,  1326 

Between  Jackson  and  Carthage i,  217 ;  n,  1328 

Between  Carthage  and  Edinburg i,  218;  n,  1329 

Pease  Creek,  Fla.,  improvement  of i,  191;  n,  1236 

ENa  94 2 
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Pelican  (schooner),  removal  of  vrreck  of 1,378;  it,: 

Pennypack  Creek,  Pa.,  construction  of  bridge  across,  at  Philadelphia 1,429 

Penobscot  River,  Me.,  improvement  of 1, 24,499 

Pensacola  Harbor,  Fla. : 

Defenseof 1,6,10.11 

Improvement  of - —  1,203;  11,1268 

Pensaukee  Harbor,  Wis.,  improvement  of 1,318;  iv,30d2 

Pentwater  Harbor,  Mich.,  improvement  of 1, 347 ;  iv,  2218 

Perit  (steamer),  removal  of  wreck  of i,49,5® 

Pen-erey  J 8a  i/.  (schooner) ,  removal  of  wreck  of i,  63, 618 

Petaluma  Creek,  Cal.,  improvement  of i,400;  iv,2538 

Petit  Jean  Kiver,  Ark.,  improvement  of i,  253;  ni,1546 

Pctoskey  Harbor,  Mich.,  improvement  of i,  353 ;  iv, 2^) 

Philadelphia,  Pa.,  construction  of  bridge  acrosa  Pennypack  Creek  by  city  of..  i,429 
Philadel])bia  Harbor,  Pa.: 

Establishment  of  harbor  lines i»*23;  ii,«S4 

Defense  of 1,6,9.11 

Improvement  of 1,108,110;  11,827,836 

Mifflin.  Fort,  sale  of  Goverinnni.  land  in  vicinity  of ."  1.461 

Piers  bnilt  by  the  United  States,  omipancy  or  injury  of i,  20, 431 ;  vi,  3189 

Pigeon  bayous,  La. ,  improvement  of i,  224 ;  IIL 1361 

Pittsburg,  Pa. : 

Bridge  across  Mouongahela  River,  construction  of,  by  city  of t436 

Davis  Island  Dam,  Ohio  River,  near,  operating  and  care  of i,  287 ;  lu,  1867 

Herr  Island  Dam,  Allegheny  River,  near,  construction  of 1,292;  in,  1918 

Wrecks  in  Ohio  River  below,  removal  of i»289;  1U,1889 

Plaqneniine,  Bayou,  La. : 

Improvement  of i»224;  iii,l361 

Prevention  of  caving  at  mouth  of i,  232 ;  lu,  l^ 

Platforms,  gun  and  mortar.. i,13 

Plattsburj?  Harbor,  N.  Y.,  improvement  of i,  390;  iv, 2495 

Plymonth  Hai'bor,  Mass..  improvement  of • 1,47,560 

Point  Breeze,  Schuylkill  River,  removal  of  wreck  below i,  118;  ii,  Hfi 

Point  Judith,  R.  I.,  improvement  of  harbor  of  refuge  at 1,58,596 

Point  San   Pablo,   Cal.,    establishment  of  harbor    lines    in    San    Francisco 

Bay  at i,424;  iv,2j05 

Pollock  Rip  Channel,  Mass.,  removal  of  wreck  in i,62,6M 

Pontchartrain,  Lake,  La.,  removal  of  wreck  in i»232;  iii,l38S 

Pontchatoula  River,  La.,  improvement  of i, 221 ;  ill,  1^3 

Popes  Island,  Va.,  removal  of  wreck  off _' ii,9(*| 

Porcupine  Island,  Me.,  construction  of  breakwater  from  Mount  Desert  to. .  i,23,49i* 

Port  Cljcstt  r  Harbor,  N.  Y.,  improvement  of ^  76, 685* 

Port  Clinton  Harbor,  Ohio,  improvement  of 1,370;  1V,23M 

Port  Day,  N.  Y.,  improvement  of  NiajB:ara  Ri ver  to i,  381 ;  iv,  2447 

Port  Huron,  Mich.,  improvement  of  ]^lack  River  at 1, 358;  iv,23l 

Port  Jcfterson  Harbor,  N.  Y.,  improvement  of 1,78,694 

Port  Norfolk,  Va.,  construction  of  bridge  across  Western  Ljanch  of  Elizabeth 

River l429 

Port  Royal  and  Augusta  Railway  Company,  bridge  of i,  429 

Port  Washinffton  Harbor,  Wis.,  improvement  of 1, 325;  iv,  3079 

Portajxo  Lake  and  Lake  Superior  ship  canals,  Mich: 

Ini])rovement  of .' 1.312;  iv,2029 

Opcratin;:  and  care  of 1, 313;  iv,2029 

Poi-tago  I^ake,  Honghton  County,  Mich.,  waterway  across  Keweenaw  Point  via: 

Improvement  of * 1^312;  iv,2Q29 

Operating  and  care  of 1, 313;  iv, 2029 

Portage  Lake,  Manistee  County,  Micb..  improvement  of  harbor  of  refoge 

at 1,350;  iv,223!? 

Port  a  go  River,  Houghton  County,  Mich.,  waterway  across  Keweenaw  Point  via: 

Improvement  of I It  312;  iv,2(>29 

Operating  and  care  of 1, 313 ;  iv,  2U29 

Portland  Harbor,  Me. : 

Cusliings  Island,  site  for  fortification h^^ 

Defense  of ^.     1.6 

Improvement  of i,  30, 514 

Improvement  of  channel  in  Back  Cove 1,31,517 

Portland,  Oreg. : 

Defense  of  harAjor  at i.5 

Willamette  K\vct  a\)ov^,  \Yn\>voN«m^:VkJt  ^^ i,417;  IT,2659 

Willamette  R\vcT>>e\o^,\mv^o^«a^^'^^^ V*i2^\v^>«A. 
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Potomac  River : 

Eastern  Branch  of  (Anacostia  Riyer),  improvement  of i,  138 ;  ii,  939 

Great  Falls,  erection  of  fish  ways  at 1,435;  vi,  3224 

Great  Falls,  use  of  water  power  for  electric  lighting vi,  3256 

Washington,  D.  C,  improvement  at i,135;  n,925 

Wreck  in  Washington  Channol,  removal  of i,  145 ;  ii,  971 

Potsbiirg  Creek,  Fla.,  alteration  of  bridge  obstructing i,  431 

l*owow  River,  Mass.,  improvement  of i,  37, 533 

Pres(|ue  Islo  Peninsula,  Erie  Harbor,  Pa.,  preservation  of i,  379 ;  i v,  2433 

Prescj u'  He,  Mich.,  removal  of  wreck  in  harbor  of i,  361 ;  iv,  2257 

Provulenco  River,  R.  I. : 

Improvement  of i,  56, 589 

Removal  of  Green  Jacket  Shoal i,  57, 592 

Removal  of  wreck  in i,  62, 612 

Provincotown  Harbor,  Mass. : 

Improvement  of 1,48,564 

Removal  of  wreck  in i,  49, 568 

Public  buildings  and  grounds,  District  of  Columbia i,  435,  vi,  3265 

Public  works  of  the  Imited  States,  occupancy  or  injury  of i,  20, 431 ;  vi,  3189 

Puget  Sound: 

Defense  of i,  5 

Improvement  of,  and  tributaries,  Washington i,  412 ;  i v,  2619 

Pultney ville  Harbor,  N.  Y.,  improvement  of i,  384 ;  iv,  2460 

Quiucy  Bay,  III.  '  Stt  Mississippi  River  improvement  between    Minneapolis  and 
munui  of  Missouri  River. 

B. 

Racine  Harbor,  Wis. : 

Improvement  of i,  326;  iv,  2094 

Removal  of  wrecks  in  Root  River i,  330 ;  i  v,  21 24 

Raft-towing  on  the  Great  Lakes  and  connecting  waters i,  368 ;  i v,  2378 

Railway  River,  N.  J.,  improvement  of i,  101, 807 

Rancocas  River,  N.  J.,  improvement  of '» 115 ;  ii,  854 

Rappahannock  River,  Va.,  improvement  of i,  142 ;  ii,  954 

Rnritan  Bay,  N.  J.,  improvement  of i,  94, 780 

Raritan  River,  N.  J.,  improvement  of  ^ i,  102,  808 

Baymond,  Lizzie  (schooner),  removal  of  wreck  of i,  82,  714 

Jtaymovdf  Slephen  (schooncr),*removal  of  wreck  of i,  63,  615 

Reconnaissances,  explorations,  and  surveys  in  mi]it<iry  departments  1,443;  vi,  3451 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  91 ,  764 

Red  River,  La.  and  Ark. : 

Improvement  of i,  218;  in,  1415 

Improvement  of,  above  Fulton,  Ark 1, 240 ;  in,  1452 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,268;  in,  1728 

Red  Wing,  Minn.,  construction  of  bridge  across  Mississippi  River  by  city  of i,  425 

Redwood  Creek,  Cal.,  improvement  of i,  394 ;  iv,  2509 

Rivers  and  harbors : 

Estimates  for  examinations,  surveys,  and  coutingencies  of I i,  419 

Estimates  for  improvement  of i,  19 

Improvement  of i,  19 

Roanoke  River,  N.  C,  improvement  of i,  153 ;  ii,  989 

Rockland  Harbor,  Me.,  improvement  of i,  27, 506 

Rogers  (schooner),  removal  of  wreck  of i,  62,  C08 

JfokcSf  S^elHe  V.  (schooner),  remova  1  of  wreck  of i,  62, 607 

Rondont  Harbor,  N.  Y.,  improvement  of 1,84,736 

Root  River,  Wis.,  removal  of  wrecks  at  Raciue i,  330 ;  i v,  2124 

Rouco  River,  Mich. : 

Improvement  of * i,  360 ;  i v,  2255 

Turning  basin  in i,  361 ;  i v,  2257 

Rongh  River,  Ky.,  improvement  of i,  303;  in,  1978 

Ronse  Point,  Lake  Champlain,  N.  Y.,  breakwater  at i,  390 ;  iv,  2492 

Rumsey,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  at 1,302;  in,  1968 
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s. 

Sabine  Pass,  Tex.,  improvement  of  harbor  at 1, 230;  in,  1776 

Sabine  River,  Tex.,  improvement  of 1, 231 ;  iii,  1379 

Sacketts  Harbor,  N.  Y. ,  improvement  of  harbor  at i,  388 ;  I v, 24^^ 

Snco  River,  Me.,  improvement  of i,  32, 519 

Sacramento  River,  Cal : 

Improvement  of i,399;  iv,2533 

Improvement  of,  and  tributaries i,  421 ;  vi,  3174 

Saginaw  River,  Mich.,  improvement  of 1, 3.55;  iv,2243 

Saint  All j^fUrt tine  Harbor,  Fla.,  improvement  of i,  187;  u,  1223 

Saint  Clair  Flats  Canal,  Mich. : 

Improvement  of 1,365;  iv,2371 

Operatiu y:  and  care  of 1, 366;  iv, 2373 

Saint  Croix  River,  Me.,  improvement  of 1, 20, 489 

Saint  Croix  River,  Wis.  and  Minn. : 

Improvement  of I,  2i66;  ni.l721 

Reservoirs  at  sources  of,  survcj- s  for ill,  1736 

Saint  Francis  River,  Mo."  and  Ark. : 

Examination  of  Walnut  Bend,  Mississippi  River,  for  prevention  of  cut 

into  the i,  225 ;  ill,  1560 

Improvement  of,  in  Arkansas i,  255 ;  iii,  1557 

Improvement  of,  in  Missouri :.  i,  255 ;  in,  1561 

Saint  Georges  Creek,  Md.,  removal  of  wreck  in 1, 145;  ii,  970 

Ssiint  Georges  River,  Md.,  removal  of  wreck  in 1, 145;  u,  970 

Saint  Johns  County,  Fla.,  bridge  of 1,431 

Saint  Johns  River,  Fla. : 

Improvement  of  (from  Jacksonville  to  the  ocean) 1, 182 ;  u,  1211 

Improvement  of  upper  river i,  185 ;  ii,  1218 

Improvement  of  VoluHia  Bar 1, 186;  n,  1220 

Saint  Jose  fill  Harbor,  Mich.: 

Establishment  of  harbor  line i,424;iv,2S8 

Improvement  of i,339;iv,2192 

S:iint  Joseph  River,  Mich.,  improvement  of 1,340;  iv,2l97 

Saint  Lawrence  Railway  Company,  bridge  of i,425 

Saint  Lawrence  River.  N.  Y. : 

Bridge  at  Morristown,  construction  of i, 425 

Improvement  of  slionls  between  Sister  Islands  and  Cross-over  Light  1, 389 ;  i  v,  2489 

Reexamination  of i,  440;  vi, 3428 

Saint  Louis  Bay,  Wis.,  improvement  of i,  310 ;  iv,  2019 

Saint  Louis  Harbor,  Mo.,  improvement  of h'^^j  in,  1615 

Saint  Marys  Falls  Canal,  Mich. : 

Operating  and  care  of i,  363 ;  iv,  2267 

Water  levels  at  Sault  Ste.  Marie 1,441;  vi,  3319, 3430 

Saint  Marys  River,  Mich. : 

ImproVement  of,  at  the  falls i,  363 ;  iv,  22?7 

Improvement  of  Hay  Lake  Channel.*. i,  364;  iv,2367 

Operating  and  care  of  St.  Marys  Falls  Canal i,  363;  iv, 2267 

Resurvey  of,  from  Whitcfish  Bay  to  Detour  light- house i.  439 ;  vi,  3317 

Water  levels 1,441;  vi,  3319, 3430 

Saint  Paul,  Minn.,  gauging  Mississippi  River  at i,  269;  in,  1732 

Saint  Paul  (South),  Minn.,  construction  of  bridge  across  Mississippi  River  ...  i,425 

Salem  Harbor,  Mass.,  improvement  of i,  41, 543 

Salem  River,  N.  J. : 

Improvement  of 1, 116;  n,857 

Removal  of  wreck  in  Delaware  River  at  entrance  to 1, 118;  ii,  862 

Salkahatchie  River,  S.  C,  improvement  of l,  173 ;  ii,  1121 

San  Bernard  River,  Tex.,  construction  of  bridge  at  Churchills  Ferry i,426 

San  Diego,  Cfil.,  defense  of , i,5 

San  Diego  Harbor,  Cal.,  improvement  of i,  396;  iv,2514 

San  Francisco  Bay,  Cal. : 

Defense  of  San  Francisco  Harbor 1,5,6.10,4^ 

Establishment  of  harbor  lines i»424;  iv,  2505.2506 

Imi»rovement  of  Oakland  Harbor i,  392;  iv,  2501 

San  Francisco  Harbor,  Cal. : 

Defense  of 1,5,6,10,465 

Establishment  of  harbor  lines - 1,424;  iv,^05 

San  Joa<iuin  River,  Cal.; 

Improvement  of i,398;  iv,2527 

Improvement  of,  and  triXjutotV^ vNa.v^^v*^^*- 
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San  Liiia  Obispo  Harbor,  Cal.,  improvement  of i,  394 ;  iv,  2509 

San  Pablo,  Point,  Cal.,  establishment  of  harbor  lines  in  San  Francisco  Bay 

at I,  421 ;  IV,  2505 

Sand  Heach,  Lake  Huron,  Mich.,  improvement  of  harbor  of  refuge  at.  I,  356 ;  i  v,  2247 

Sandusky  Harbor,  Ohio,  improvement  of i,  371 ;  i v,  2396 

Sandusky  River,  Ohio,  improvement  of i,  372 ;  i v,  2398 

Sandy  I5ay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at i;  39, 536 

Santce  River,  S.  C,  improvement  of i,  170;  ii,  1084 

Sarasota  Bay,  Fla.,  improvement  of i,  191;  ii,  1237 

Saugatuck  Harbor,  Mich.,  improvement  of i,  341 ;  I v,  2201 

Saugatuck  River,  Conn.,  improvement  of 1,73,667 

Saugerties  Harbor,  N.  Y.,  improvement  of A i?  84, 734 

Savannah,  Florida  and  Western  Railway  Company,  bridge  of 1, 426 

Savannah,   Ga.,   improvement    of   inside  route  between  Fernandina,    Fla., 

and 1,182;  ii,  1206 

Savannah  Harbor,  Ga. : 

Defense  of i,  6, 10 

Improvement  of i,  174 ;  ii,  1129 

Removal  of  wrecks  in i,  182 ;  ii,  1209 

Savannah  River,  Ga. :  ^ 

Bridge  near  Augusta,  protection  of,  etc i,  429 

Improvement  of,  above  Augusta i,  177 ;  ii,  1164 

Improvement'  of,  between  Augusta  and  SavannsUi i,  176 ;  ii,  1158 

Improvement  of  Savannah  Harbor i,  174;  ii,  1129 

Removal  of  wrecks  in  Savannah  Harbor i,  182 ;  ii,  1209 

Say ville,  N.  Y.,  improvement  of  Browns  Creek ij  81,  708 

Schuylkill  River,  Pa, : 

lmi)rovement  of i,  111 ;  ^h  846 

Removal  of  wreck  in 1, 118 ;  ii,  862 

Sale  of  Government  land  at  mouth  of,  in  vicinity  of  Fort  Mifilin i,  461' 

Scituate  Harbor,  Mass.,  improvement  of i,  46,  558 

Sea  Bright,  N.  J.,  establishment  of  harbor  lines  in  Shrewsbury  River  near  i,  423,  823 
Sea-coast  defenses.     See  Fortifications. 

Sea  Shore  Road  Company,  bridge  of I,  428 

Sea  walls i,  14 

Shannon f  II.  II.  (vessel),  removal  of  wreck  of i,  62, 609 

Sheboygan  Harbor,  Wis.,  imj>rovement  of I,  324 ;  I v,  2075 

Slieepshead  Bay,  N.  Y.,  improvement  of i;  96,  796 

Ship  Island  Harbor,  Mississippi  Sound,  removal  of  wreck  in i,  232;  iii,  1384 

Shoal  Harbor,  N.  J.,  improvement  of 1, 105,  818 

Shovelful  Shoal,  Mass. ,  removal  of  wreck  on I,  62, 606 

Shrewsbury  River,  N.  J. : 

EHtablishment  of  harbor  lines  near  Sea  Bright i,  423,  823 

Improvement  of 1, 106, 819 

Silver  Springs,  Ocala  and  Gulf  Railroad  Company,  bridge  of I,  429 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals  near,  i,  389 ;  iv,  2489 

Siuslaw  River,  Oreg.,  improvement  of  mouth  of i,  405 ;  iv,  2573 

Skagit  River,  Wash.,  improvement  of  (Puget  Sound  and  tributaries),  i,  412;  iv,  2619 

Skamokawa  Creek,  Wash.,  construction  of  bridge  across i,  429 

Smith  Island,  Delaware  River,  removal  of  wreck  above i,  117 ;  ii,  861 

Smyrna  River,  Del.,  improvement  of i,  120;  ii,  876 

Snake  River,  Wash,  and  Idaho: 

Improvement  of,  between  Huntington  Bridge  and  Seven  Devils  mining 

district 1,407;  iv,  2589 

Improvement  of  Upper  Columbia  River  and i,  408 ;  iv,  2590 

Snohomish  County,  W^ash.,  construction  of  bridge  across  Stillaquamish  River 

by 1,429 

Snohomish    River,     Wash.,     improvement    of    (Puget    Sound    and     tribu- 
taries)    1,412;  IV,  2619 

Snoqualmie     River,    Wash.,    improvement    of     (Puget    Sound     and    tribu- 
taries)    1,412;  IV,  2619 

South  Chicago^  111. : 

Alteration  of  bridge  across  Calumet  River i,  430 

Construction  ol  bridge  across  Calumet  River I,  425 

South  Haven  Harbor,  Mich.,  improvement  of I,  341;  iv,  2198 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  20, 219;  in,  1333 

South  River,  N.  J.,  imjirovement  of i,  103,  813 

South  St.  Paul  Belt  Railroad  Company,  bridge  of i,  425 

South  St.  Paul,  Minn.,  construction  of  bridge  across  Mississippi  River i,  425 

Southampton,  N.  Y.,  removal  of  wreck  off i,  82,  713 
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Spny ten  Duy  vil  Creek,  N.  Y.,  reconstruction  of  bridge  across 1, 430 

Squ'au  River,  N.J.     See  Mauiisquau  River. 

Sqniiw  Island,  N.  Y.,  establishment  of  harbor  lines i,  424;  iv,24o3 

Stamford  Harbor,  Conn.,  improvement  of 1, 75, $77 

Staten  Island  and  New  Jersey,  improvement  of  channel  between  1,98,799 

Steele  Bayon,  Miss. ,  improvement  of 1, 248 ;  lu,  1511 

Stillaguamish  River,  Wash. : 

Improvement  of  (Puget  Sound  and  tributaries) i,  412 ;  iv,  3619 

(Joustructiun  of  bridge  across i,429 

Stillaquamish  River,  Wash.     See  Stillaguamish  River. 

Stonington,  Conn.,  improvement  of  harbor  of  refuge  at i,  61. 602 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  20, 431 ;  vi,3189 

Sturgeon  Bay,  Wis. ,  construction  of  bridge  across i,  428 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis. : 

Improvement  of i,  319;  iv,2056 

Improvement  of  harbor  of  refuge  at  eastern  entrance i,  321 ;  iv, 2062 

Operating  and  care  of .\ 1, 320;  iv, 2068 

Submarine  mines  i,6 

Sullivans  Island,  S.  C. : 

Bridge  obstructing  cove  at,  alteration  of  ..? 1, 431 

Improvement  of 1, 172;  ii,1101 

Site  for  fortification i,13 

Sumpuwauus  Inlet,  N.  Y.,  improvement  of 1, 95, 794 

Sunken  Meadow,  East  River,  N.  Y.,  removal  of  wrecks  off i,95,7K,788 

Superior  Bay,  Wis. : 

Improvement  of i,  310;  iv,2019 

Modification  of  harbor  lines i,  423 ;  iv,  2089 

Superior,  I^ake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  waterway  across  Keweenaw  Point  from  Keweenaw 

Bay 1,312;  IT,2029 

Operating  and  care  of  waterway  across  Keweenaw  Point  from  Keweenaw 

Bay 1,313;  iv,20S9 

Water  levels i,441;  vi,3430 

Supervisor  of  the  harbor  of  New  York i,  420;  iv,  2681 

Surveys,  examiniitions,  and  contingencies  of  rivers  and  harbors,  estimates  for.  i,419 
Survc.vs,  reconnaissances,  and  explorations  in  military  departments  .  i,  443;  vi,3i51 
Susquehanna  River,  vicinity  of  Havre  de  Grace,  Md.,  improvement  of.  i,  124;  ii,8^ 
Sussex  County,  Del.,  construction  of  temporary  bridge  across  canal  connect- 
ing Chincoteague  and  Delaware  bays  by 1,430 

Suwnnco  River,  Fla.,  improvement  of 1, 1^;  ii,  1246 

Swansboro,  N.  C,  imnrovement  of  waterway  between  New  River  and.  i,  161;  n,1037 

Swjish  Channel,  Charleston  Harbor,  R.  C,  removal  of  wreck  in i,  174;  ii,1128 

S w inom isli  Slough,  Wash.,  improvement  of i,  412 ;  iv, 2611 

T. 

Tacoma,  Wasb.,  construction  of  bridge  across  ship  channel  by  city  of i,  426 

Talisman  (tug),  removal  of  wreck  of 1, 95, 7S 

Talhihatchee  River,  Miss.,  improvement  of : i,  247 ;  in,  1508 

Tampa ,  Fla. ,  construction  ^of  bridge  across  Hillsborough  River i,  426 

Tampa  Bay,  Fla.,  improvement  ol i,193;  ii,l241 

Tar  River,  N.  C,  improvement  of i,  156 ;  ii,  1019 

Taron  turn ,  Pa. ,  construction  of  bridge  across  Allegheny  River  below i,  428 

Taunton  River,  Mass.,  improvement  of 1, 54, 586 

Tehernnrto  River,  La.,  improvement  of l,  220;  in,  1349 

Tchula  Lake,  Miss.,  improvement  of J»247;  in,  1506 

Teche,  Bayou,  La. : 

Biidgo  near  Loreauville,  construction  of 1.429 

Improvement  of 1,226;  ill,  1388 

Tonnessoo  River: 

Improvement  of i»273;  in,  1787 

Improvement  of,  above  Chattanooga,  Tenn i»273;  in,  1787 

Improvement  of,  at  Livingston  Point,  Ky 1,275;  ni,  1792 

Improvement  of,  below  Bee  Tree  Shoals,  Ala 1, 274 ;  in.  1790 

Improvement  of,  between  Chattanooga,  Tenn.,  and  foot  of  Bee 

Tree  Shoals,  Ala 1,282;  ni,l821 

Operating  and  caro  ol  ^VuftcX^i  ^\io^\»Cxi\jl^\,  kla i,  284 ;  in,  V^ 

Tensas  River,  La.,  impiovemfiwX,  ol ^244;  in,  1479 

Terrebonne,  Bayou,  L.a.,  \na\>xo^€i^«^^  ^^ ^ v'fia.\\\v:>s» 


INDEX.  23 

Thames  River,  Conn.,  improvement  of i,  64, 624 

Thmaas,  f^amuel  Wi  fsclioonor),  removal  of  wreck  of 1, 145 ;  ii.  970 

Threo  Mile  Creek,  Ala.,  alteration  of  bridge  near  Mobile i,  430 

Thunder  IJay  Harbor,  Midi.,  improvement  of i,  354 ;  iv,  2241 

Thnnder  IJay  Kiver,  Mieh.,  improvement  of i,  354 ;  i v,  2241 

Tickfaw  Kiver,  La.,  and  tributaries,  improvement  of i,  221 ;  in,  1352 

Ticonderoga  River,  N.  Y.,  improvement  of i,  391 ;  iv,  2498 

Tillamook  B.ay  and  Bar,  Oreg. ,  improvement  of 1, 406 ;  i v,  2585 

Toledo  Harbor,  Ohio,  improvement  of i,  369 ;  iv,  2385 

Tombigbee  River,  Ala.  and  MisB.,  improvement  of 1, 212 ;  ii,  1311 

Below  Demopolis,  Ala i,212;  ii,  1313 

Between  Demopolis,  Ala.,  and  Columbus,  Mies i,  213 ;  ii,  1315 

Between  Columbus  and  Fulton,  Miss I,  213 ;  ii,  1316 

Between  Fulton  and  Walkers  Bridge,  Miss i,  214 ;  ii,  1317 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  381 ;  i v,  2444 

Tradewater  River,  Ky.,  imxu'ovement  of .* i,  301 ;  in,  1967 

Trent  River,  N.  C. : 

Bridge  obstructing,  at  Newborn,  alteration  of i,  431 

Improvement  of i,  158 ;  ii,  1025 

Trinity  River,  Tex. ,  Improvement  of i,  235 ;  in,  1401 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of i,  306;  in,  2002 

Two  Rivers  Harbor,  Wis.,  improvement  of i,  323 ;  iv,  2069 

U. 

Umpqna  River,  Oreg.,  improvement  of i,  404 ;  rv,  ^569 

Undine  (bark),  removal  of  wreck  of i,  182  j  ii,  1209 

United  States  Engineer  School - i,  17,  468 

l.Tnite<l  States  structures,  occupancy  or  injury  of ii  20,  431 ;  VJ,  3189 

Urbana  Creek,  Va.,  improvement  of .'-...-- i»143;  n,  9.">9 

Use  of  structures  built  by  the  United  States 1, 20, 431 ;  vi,  3189 

V, 

Vancouver,  Wash.,  improvement  of  Columbia  River  near i,  414 ;  iv,  2643 

Vermillion,  Bayou,  bay,  and  passes,  La.,  improvement  of i,  227;  in,  1370 

Vermillion  Harbor,  Ohio,  improvement  of I,  373 ;  i v,  2403 

Vineyard  Haven,  Mass. : 

Improvement  of  harbor  at i,  52,  .578 

Removal  of  wrecks  in - i,  62,609 

Vineyard  Haven  Harbor,  Mass. : 

Improvement  of i,  52, 578 

Removal  of  wrecks  in i,  62,609 

Volusia  Bar,  Fla.,  improvement  of i,186;  n,  1220 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of 1, 296 ;  iii,  194*4 

Improvement  of,  above  Vincennes,  Ind 1,296;  in,  1946 

Improvement  of,  below ' Vincennes,  Ind i,  296 ;  in,  1943 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i,  168 ;  n,  1067 

Wahkiakum  County,  Wash.,  construction  of  bridge  across  Bkamokawa  Creek 

by 1,429 

Walnut  Bend,  Mississippi  River,  examination  for  prevention  of  cut  into  St. 

Francis  River i,  225;  m,  1560 

"Wappinger  Creek,  N.  Y.,  improvement  of i,  85,  740 

Wappoo  Cut,  S.  C,  improvement  of 1, 173;  n,  1116 

Waroham  Harbor,  Mass.,  improvement  of i>  52, 580 

Warren  County,  Miss.,  construction  of  bridge  across  Big  Black  River  by 1, 430 

Warrior  River,  Ala. : 

Improvement  of  (below  Tuscaloosa) 1,212;  ii,  1311 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  211 ;  ii,  1310 

Warwick  River,  Md.,  improvement  of .• i,  127 ;  ii,  894 

Washington,  D.  C. : 

Anacostia  River,  improvement  of i,  1£8 ;  ii,  939 

Defense  of i,6, 10 

Great  Falls,  Potomac  River,  use  of  water  power  for  electric  lighting  .. .  vi,  3256 

Potomac  River  at,  improvement  of i,  135 ;  ii,  925 

Public  buildings  and  grounds l,  435 ;  vi,  3265 

Washington  aqueduct i,  432 ;  Vi,  3193 
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Wahhinpton,  D.  C— Coutinued. 

WjiHhiugton  monument 1, 435 ;  vi,  3267 

Water  supply,  increasing i,  434 ;  vi,  3222 

VVasliingtou  and  Chesapeake  Beach  Railway  Company,  brid*50  of i,  428 

Washington  aqueduct,  Wfishington,  D.  C I,  432 ;  vi,  3193 

W^asliington  Bayou,  Miss. ,  improvement  of i,  24^ ;  in,  1511 

W^ash ington  monument,  \Va8hington,  1).  (^ i,  435 ;  vi,  3267 

Watcree  Kivcr,  S.  C,  improvement  of i,  171 ;  ii,  1*>?9 

Waterways: 

Between  Beaufort  Harbor  and Newbern  (on  Neuso  River),  N.  C  ..   I,  159;  ii,  1030 

Between  Beaufort  Harbor  and  New  River 1 1, 161 ;  ii,  1034 

Between  Chincotea^ne  Bay,  Va.,  and  Delaware  Bay,  near  Lewee,  Dei.. 

coustruciion  of  bridge  across  canal  connecting i.  430 

Between  Chincoteague  Bay,  Va.,  and  Delaware  Bay,  near  Lewes,  l:t-l., 

iriiprovement  of I,  123;  ii,  884 

Between  New  River  and  Swansboro L  161 ;  i^  1037 

Bitween  Norfolk  Harbor,  Va.,  and  Albemarle  Sound,  N.  C i,  151;  ii,983 

Bt'tween  Savannah,  Ga.,  and  Fernandina,  Fla i,  182 ;  ii,  1206 

From  Keweenaw  Boy  to  Lake  Superior,  across  Keweenaw  Point,  improve- 

jnentof 1,312;  iv,2029 

From  Keweenaw  Bay  to  Lake  Superior,  across  Keweenaw  Point,  operat- 
ing and  care  of i,  313 ;  iv,  2029 

Waukegan  Harbor,  111.,  improvement  of I,  328 ;  iv,  2100 

VVell11(»ct  1 1  arbor,  Mass.,  improvement  of i,  48, 563 

West  Galveston  Bay,  Tex.,  improvement  of I,  235 ;  lu,  1399 

West  Norfolk,  Va.,  construction  of  bridge  across  Western  Branch  of  Elizabeth 

River 1,429 

W^ist  Norfolk  and  Port  Norfolk  Drawbridge  Company,  bridge  of i, 429 

Westchester  Creek,  N.  Y.,  establishment  of  harbor  lines i,  423, 790 

W'cstport  Point,  Mass.,  construction  of  bridge  across  East  Branch  of  Wcstport 

River i,429 

Westport  River,  Mass.,  construction    of  bridge    across    East    Branch  of,  at 

WrRtport  Point 1,429 

Weymouth  River,  Mass. ,  improvement  of i,  43, 556 

)/7»t/e,  Harry  (schooner),  removal  of  wreck  of 1, 82, 711 

AVhite  Lake  Harbor,  Mich.,  improvement  of i,  346 ;  i\%  2215 

Wliito  River,  Ark.,  improvement  of i,  253;  ill,  1547 

White  River,  Ind.,  Improvement  of 1,297;  ill,  1948 

Whitehall  Harbor,  N.  Y.,  improvement  of 1,392;  iv,2499 

Wicomico  River,  Md.,  improvement  of i,  129 ;  ii.  899 

Wihlfirv.  (schooner),  removal  of  wreck  of i,  49, 568 

Willamette  River,  Oreg. : 

Defense  of  Portland 1. 5 

Improvement  of,  above  Portland ij  417 ;  iv,  2©9 

Improvement  of,  below  Portland i,  416 ;  iv,  2654 

Willa])a  River  and  Harbor,  Wash.,  improvement  of i,  409;  iv, 2595 

Willets  Point,  N.  Y. : 

Engineer  Depot r,  18, 474 

Post  of 1,17,467 

W'ilmingtou  and  Weldon  Railroa<l  Company,  bridge  of i,  426 

W'ilmiugton  Harbor,  Cal.,  improvement  of i,  395;  iv,  2511 

Wilmington  Harbor,  Del.,  improvement  of i,  118 ;  ii,  870 

Wilmington  Harbor,  N.  C. : 

Defense  of i,  6 

Improvement  of  Cape  Fear  River  above i,  164 ;  n,  1044 

Improvement  of  Cape  Fear  River  at  and  below i,  164 ;  u,  1047 

Removal  of  wreck  in i,  168;  ii,  1065 

WMlson  Harbor,  N.  Y.,  improvement  of i,382;  iv,2448 

Wilsons  Point  Harbor,  Conn.,  improvement  of i,  73, 671 

Winthrop  Harbor,  Mass.,  improvement  of i,  43, 547 

Winyaw  Bay,  8.  C,  improvement  of 1, 167 ;  n,  Ift'iH 

Wisconsin  Central  Railroad  Company,  bridge  of i,  427 

WiKcon.sin  River,  W^is.,  surveys  for  reservoirs  at  sources  of in,  1736 

Withlacoochee  River,  Fla. : 

Bridge  at  Dannellon,  construction  of i,  4^'^ 

Improvement  of 1, 193;  il,  1242 

Wolf  River,  Wis.,  construction  of  bridge  a  t  Gills  Landing i,  427 

Wrecks,  removal  of i,  19 

Ashley  River,  S.  C Vl74;  11.1128 

Ashtabula  llaxbox,  0\x*\o V"S'v%\x% ^^sa& 
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Wreclcs,  removal  of— Continued. 

Barnegat  Light.  N.  J.,  opposite 1, 117 ;  ii,  861 

Big  Pigeon  Bayou, La '. i,232;  iii,  1383 

Block  Island  Sound,  R.I 1,82,711 

Brandy  wine  Creek,  Del i,  132;  ii,907 

Bri(lesburg,ra 1,117;  ii,861 

Brigantino  Shoal,  N.  J i,  117;  ii,861 

Browns  Letl^e,  Ma88.,  near i,  63, 619 

Cape  Fear  River,  N.  C.,  in  and  near  month  of i,  168 :  ii,  1065 

Charles,  Cape,  Va.,  at 1, 152;  ii,  987 

Charleston  Harbor,  S.  C i,  174;  ii,  1128 

Chatham,  Mass.,  near i,  62, 611 

Chatham  Bar,  Mass 1, 49,  568 

Chatham  Harbor,  Mass 1, 49, 568 

Chatham  Roads  (Old),  Mass 1,63,613 

Chesapeake  Bay 1,132,152;  11,906,987 

Christiana  River,  Del 1,132;  ii,  906 

Delaware  Bav,  in • Ii,  862 

Delaware  River,  Pa.andN.  J 1,117,118;  11,861,862 

East  River,  N.  Y 1,95,785,786 

Elizabeth  River,  N.J 1,108,823 

Faulkners*  Island,  Long  Island  Sound,  near i,  82,  712 

Gedni'y  Channel,  New  York  Harbor i,  95, 785 

Grand  River,  La •- 1,232;  ill,  1383 

Handkerchief  light-ship,  Mass.,  near i,  62, 612 

Hatteras,  Cape,  N.  C,  near 1,168;  ii,  1065 

Hyanuis  Harbor,  Mass 1,63,614,615,616 

Kent  Island,  Chesapeake  Bay,  off i,  132;  ii,  906 

Logstown,  Pa i,289;  iii,  1889 

Long  Island  SountL  in 1,82,712,714 

Long  Sand  Shoal,  Long  Island  Sound,  near i,  82,  714 

Lookout,  Cape,  light-house,  near i,  168 ;  ii,  1065 

Maurice  River  Cove,  Delaware  Bay,  in ii,  862 

Mispillion  River,  Del i,132;  ii,  906 

Mobile  River,  Ala 1,219;  ii,  1332 

Monomoy  Beach,  Mass.,  near i,  63,  618 

Monomoy  life-saving  station,  Mass.,  near i,  62,  607 

Monomoy  Point,  Mass.,  at  and  near 1, 62, 63,  606, 608 

Monomov  Point  light-house,  near ij  63,  616, 617 

Nantucket  Sound,  Mass.,  in  and  near 1,62,63,604,612,620 

Nautilus  Shoal,  Chesapeake  Bay,  on 1, 152 ;  ii,  987 

New  Haven  Harbor,  Conn i,  82, 712 

New  York  Harbor,  N.  Y 1,95,785,786 

Ohio  River  below  Pittsburg 1,289;  ill,  1889 

Outer  Miildlo  Ground,  Chesapeake  Bay,  on i,  152 ;  ii,  987 

Parkers  River,  Miiss.,  near i,  63, 620 

Pawtucket,  R.  I  1,63,620 

Pittsburg,  Pa.,  below 1,289;  ill,  1889 

Point  Breeze,  Schuylkill  River,  below i,  118;  ii,  862 

Pollock  Rip  Channel,  Mass 1,62,604 

Pontihartraiu,  Lake,  La i, 232 ;  in,  1383 

Popes  Island,  Va.,  off ii,  907 

Potomac  River,  D.  C i,  145;  ii,971 

Presqu'Ile  Harbor,  Mich i,361;  iv,2257 

Providence  River,  R.  I 1,62,612 

Provincetown  Harbor,  Mass 1, 49, 568 

Root  River,  Racine,  Wis i,330;  iv,2124 

St.  Georges  Creek,  Md 1 i,145;  ii,970 

St.  Georges  River,  Md i,  145 ;  ii,  970 

Savannah  Harbor,  Ga i,  182 ;  ii,  1209 

Schuylkill' River,  Pa., below  Point  Breeze' 1,118;  ii, 862 

Ship  Island  Harbor,  Mississip])i  Sound i,  232 ;  in,  1384 

Smith  Island,  Delaware  River,  above 1, 117 ;  ii,  861 

Southampton.  N.Y.,  off 1.82.713 

Sunken  Meadow,  East  River,  N.  Y.,  off 1,95,785,786 

Vineyard  Haven  Harbor,  Mass i,  62,  609 

Y. 

Yamhill  River,  Greg.,  improvement  of i,  417 ;  iv,  2661 

Yankton^  8.  Dak.,  constniction  of  bridge  across  Missouri  River i,  425 
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Yankton  Bridge  Company,  bridge  of i,425 

Yaquina  Bay,  Oreg.,  improvement  of 1,405;  iv,2576 

Yazoo  River,  Miss. : 

Improvement  of i,  245 ;  in,  1483 

Improvement  of  mouth  of i,  246;  iii,  1488 

Yellow  Banks,  Wis.,  improvement  of i,266;  iii,I718 

Yellowstone  National  Park,   constmction   and  improvement  of  roads  and 

bridges  in 1,^1;  ^l^JiSS 

Yfllowstono  River,  Mont,  and  N.  Dak.,  improvement  of 1,272;  iii,17>^ 

York  Harbor,  Me.,  improvement  of I,  ^  r»22 

York  River,  Va.,  improvement  of 1,143;  11,961 

Yonngs  Bay,  Oreg.,  construction  of  bridge  across i,  428 

Yonugs  River,  Oreg.,  improvement  of i,  418 ;  iv,  2663 

Yuba  River,  Cal.,  improvement  of 1,421;  ^%3174 

Yuiu:i,  Ariz.,  improvement  of  Colorado  and  Gila  rivers  at i,  397 ;  iv,  2521 

z. 

Zivainga  Shoal,  San  Diego  Harbor,  Cal i,  396;  iv,25U 


